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PREFACE

P.1 PURPCSE

Thi s document establishes centralized control over the use of
ionizing radiation sources to ensure that exposure is adequately
controlled to prevent adverse effects on the health and safety of
enpl oyees.

P.2 APPLI CABILITY

This Directive is applicable to all onsite Marshall Space Flight
Center (MSFC) operations, including contractor operations

i nvol ving the use of radioactive nmaterial or radiation-producing
devi ces.

P.3 AUTHORI TY

a. MPD 1840.1, “MSFC Environnmental Health Progrant

b. MPD 1860.2, “Radi ation Safety Progrant

c. 10 CFR Part 20, “Standards for Protection Agai nst Radi ation”

d. 10 CFR Part 30, “Rules of Ceneral Applicability to Domestic
Li censi ng of Byproduct Material”

e. 10 CFR Part 50, “Donestic Licensing of Production and
Utilization Facilities”

f. 29 CFR 1960, “Basic Program El enents for Federal Enpl oyee
Cccupational Safety and Health Prograns and Rel ated Matters”

g. 49 CFR Sub Part | (173.401-173.476), “Transportation, Class 7
(Radi oactive Materials)”

h. Al abana Departnent of Public Health Rule 420-3-26, “Radiation
Control”

P.4 APPLI CABLE DOCUMENTS
a. MA 5100.1, “Procurement Initiators Cuide”

b. MW 8621.1, “Close Call and M shap Reporting and
I nvesti gation Progrant
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P.5 REFERENCES

a. MPG 8715.1, “Marshall Safety, Health, and Environnental (SHE)
Pr ogr ant

b. MW 8715.6, “Hazardous Operations”

c. MW 3410.1, “Personnel Certification Progrant
d. MAN 8715.2, “Lockout/Tagout Prograni

P. 6 CANCELLATI ON

None

Original Signed by
Axel Roth for

A. G Stephenson
Di rector
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DOCUMENT CONTENT

1. DEFI N TIONS

1.1 Airborne Radi oactive NMaterial. Airborne radi oactive
material in any formsuch as dust, mst, or gas.

1.2 Alpha Particle. The nucleus of the heliumatom He-4, a
particle with a mass of four consisting of two protons and two
neutrons and having two units of positive charge; commonly
ej ected during decay of some naturally occurring isotopes.

1.3 Beam An approxinmately unidirectional flow of
el ectromagnetic or particul ate radi ation.

1.3.1 Useful Beam That part of the primary radiation which
passes through the cone, aperture, or other collimating device.

1.4 Beta Particle. A particle, having the mass and charge of an
el ectron, emtted fromthe nucleus of an atom nbst comon in
artificially produced i sotopes.

1.5 Brensstrahlung. Secondary photon radi ati on produced by
decel erati on of charged particles passing through matter.

1.6 Byproduct Material. Any radioactive material (except
special nuclear material) yielded in, or nade radi oactive by,
exposure to the radiation incident to the process of producing
when usi ng special nuclear material.

1.7 Code Designator. A coding systemthat identifies each
separate filmpacket with a specific period of tinme, the user
installation, and the wearing individual.

1.8 Collimator. A device for confining a beam of particles or
rays within a defined cross section.

1.9 Contam nation, Radioactive. Radioactive material deposited
in any undesired place and particularly any place where its
presence may be har nf ul

1.10 Controlled Area. Any area whose access is restricted by
the user for the purpose of linmting radiation exposure.

1.11 Count (Measurenent of Radiation). The external indication
of a device designed to enunerate ionizing events; it may refer
to a single detected event or to the total events registered in a
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given period of tine; the termis |oosely used to designate
di sintegration, an ionizing event, or a voltage pul se.

1.12 Counting Rate Meter. A device that gives a continuous
i ndi cation of the average rate of ionizing events.

1.13 Curie. That quantity of a radioactive nuclide
disintegrating at the rate of 3.7 X 10'° atons/second. Metric
equi valent is the becquerel (Bg). One becquerel is one

di sintegration per second.

1.14 Dose. According to current usage, the radiation delivered
to a specified area, volunme, or the whole body. Units for dose
specification are roentgens for x- or gamma rays, rads or

equi val ent roentgens for beta rays, and rens for neutrons. In
radi ol ogy, the dose nmay be specified in air, on the skin, or in
some depth beneath the surface; no statenment of dose is conplete
wi t hout specification of |location. 1In recent years there has
been an increasing tendency to regard a dose of radiation as the
anount of energy absorbed by tissue at the site of interest per
unit mass. Metric equivalent is the sievert (Sv). One sievert
equals 100 rem

1.14.1 Absorbed Dose. The energy inparted to matter by ionizing
radi ation per unit mass of irradiated material at the place of
interest; the special unit of absorbed dose is the rad; one rad
equal s 100 ergs/gram The netric equivalent is the gray (GQy).
One gray equals 100 rad.

1.15 Dose Rate. Radiation dose delivered per unit tine.

1.16 Dose Rate Meter. Any instrunment that neasures radiation
dose rate.

1.17 Dosineter. A device used to detect and neasure an
accumnul ated dose of radiation [e.g., (Therno Lum nescent
Dosi netry Badge (TLD badge), finger ring].

1.18 Dosinetry. Determnation of the cumul ati ve dosage of
radi ation by using a dosineter.

1.19 External Radiation. Exposure to ionizing radiation when
the source is outside the body.

1.20 Gamma Rays. Short wavel ength electronagnetic radi ati on of
nucl ear origin with wavel engths of 108 to 10! centineters
emtted fromthe nucl eus; usually nonoenergetic for a particular
radi o nucl i de.
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1.21 Half-Life, Radioactive. Tine required for a radioactive
substance to |l ose 50 percent of its activity by decay; each
radi oacti ve substance has a unique half-life.

1.22 Hi gh Radiation Area. An area where an i ndividual m ght
receive 100 mlliremin one hour at 30 centineters fromthe
radi ati on source.

1.23 Interlock. A device, usually electrical and/or mechani cal
in nature, that prevents activation of a systemuntil a
prelimnary condition has been net or prevents hazardous
operations; its purpose usually is safety of personnel or

equi pnent; for exanple, an interlock may be provided to prevent
activation of a radiographic systemuntil all access doors have
been cl osed.

1.24 lonizing Radiation. Any electromagnetic or particul ate
radi ati on capabl e of producing ions, directly or indirectly, in
its passage through natter.

1.25 Licensed Material. Source material, special nuclear
material, or byproduct material that is authorized for use by the
NRC

1.26 MIllicurie. 0.001 curie the amount of radi oactive nateri al
that disintegrates at the rate of 37 mllion atons/second.

1.27 MIllirem A sub multiple of the Roentgen Equival ent Man
(REM, 0.001 REM

1.28 Monitoring. Periodic or continuous determ nation of the
amount of ionizing radiation or radi oactive contam nation present
in an occupied region as a safety nmeasure for purposes of health
protection.

1.29 Monitoring Period. The length of tine during which a badge
is worn by the individual being nonitored; usually, TLD badge
service is furnished each cal endar quarter.

1.30 Rad. The unit of absorbed dose (100 ergs/gram; neasure of
energy inparted to matter by ionizing particles per unit of nass
of irradiated material at the point of interest.

1.31 Radiation. The energy propagated through space or through
a material nmedium as waves; for exanple, energy in the form of

el ectromagneti ¢ waves or elastic waves. The termradiation or
radi ant energy, when unqualified, usually refers to

el ectromagnetic radi ation; such radiation commonly is classified,
according to frequency, as radio, infrared, visible (light),
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ultraviolet, x-ray, and gamma ray. By extension, corpuscul ar
em ssion, such as al pha and beta radiation, or rays of m xed or
unknown type, such as cosm c radiation.

1.32 Radiation Area. An area where an individual mght receive
5 mlliremin an hour at 30 centineters fromthe radiation
sour ce.

1.33 Radiation Protection GQuides (RPG. That radiation dose

| evel which a person should not be exposed in a specified
interval of tinme w thout careful consideration of the reasons for
doi ng so.

1.34 Radioactive Material. Any material, whether or not under
licensing control of the NRC, that emanates el ectronmagnetic
and/ or particul ate radi ati ons capabl e of producing ion pairs in
t he absorbi ng medi um includes both naturally occurring

radi oactive elenments as well as byproduct, source, and speci al
nucl ear materi al .

1.35 REM (Roentgen Equivalent Man). A unit of neasurenent of
ioni zing radiation dose to body tissue in terns of its estinmated
bi ol ogi cal effect related to a dose of 1 roentgen of x-rays [1
mllirem(nrem = 0.001 REM. The relation of the REMto the

ot her dose units depends upon the biol ogical effect under

consi deration and upon the conditions of irradiation. For this
regul ation, any of the following is considered equivalent to a
dose of 1 REM

1.35.1 An exposure of 1 roentgen due to x- or gamma radiation
1.35.2 A dose of 1 rad due to x-, ganma, or beta radiation
1.35.3 A dose of 0.1 rad due to neutrons or high-energy protons

1.35.4 A dose of 0.05 rad due to particles heavier than protons
with sufficient energy to reach the I ens of the eye

It is nore convenient to measure the neutron flux, or equivalent,
than to determ ne the neutron dose in rads; provided in 1.35.3, 1
REM of neutron radiation, for this regulation, is assuned
equivalent to 14 mllion neutrons/square centinmeter incident on
the body; or if there exists sufficient information to estinmate
wi th reasonabl e accuracy the approximate distribution in energy
of the neutrons, the incident nunber of neutrons per square
centineter equivalent to 1 REM may be estinmated fromthe

foll owi ng table.
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Neut r on Ener gy

No. of Neutrons/cnf

Average Fluence to

(MeV) equi valent to a Dose Del i ver 100
of 1 mlliremin 40 hours
REM neut r ons/ cnf) (neut r ons/ cnf)
Ther mal 970 x 10° 670
0. 0001 720 x 10° 500
0. 005 820 x 10° 570
0. 02 400 x 10° 280
0.1 120 x 10° 80
0.5 43 x 10° 30
1.0 26 x 10° 18
2.5 29 x 10° 20
5.0 26 x 10° 18
7.5 24 x 10° 17
10.0 24 x 10° 17
10.0-30.0 14 x 10° 10

1.36 Restricted Area.

1.37 Roentgen (R).

That quantity of x-

See Controll ed Area

or

(Section 1.10).

gama irradiation

that produces 1 statcoul onb of negative ions and 1 statcoul onb of
positive ions at 0° C and 760 millineters of nercury pressure in
1 cubic centimeter of air; IR = 83 ergs/grammss = 2.083 X 10*
ion pairs/cubic centinmeter of air (standard tenperature and

pressure (STP)) =
(STP) =

1 electrostatic unit/ cubic centineter of air
1.61 X 10 ion pairs/gramnass air = 6.8 X 10* nega-

el ectron-volts/cubic centineter of air (STP)

1.38 Seal ed Source.
to be used in,

products.

1.39 Source Material.
mat eri al ,

Any radi oactive materi al
a container in a manner intended to prevent
| eakage of the radioactive materi al

Any material,

or any of

encased in, and is

its daughter

except fissionable
cont ai ni ng by wei ght one-twentieth of 1 percent (0.05

percent) or nmore of (a) uranium (b) thorium or (c) any

conbi nati on t hereof.

1.40 Special Nucl ear

Mat eri al .

in the isotope 233 or in the isotope 235,
that the NRC determ nes to be speci al
i ncl udi ng source materi al ;
enriched by any of the foregoing,

not

nucl ear
or (b) any materi al
i ncludi ng source material.

(a) Plutonium uraniumenriched
and any other nateri al

mat eri al, not
artificially
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1.41 Survey, Radiological. Evaluation of the radiation hazards

incident to the production, use, or existence of radioactive

mat erials or other sources of radiation under a specific set of
condi tions; such evaluation customarily includes a physical
survey of the disposition of materials and equi pnent,
measurenents of estinmates of the levels of radiation that may be
i nvol ved, and a sufficient know edge of processes using or
affecting these materials to predict hazards resulting from
expected or possible changes in materials or equi prent.

1.42 Therno Lum nescent Dosinetry (TLD) Badge. A pack of therno
| um nescent material capable of both storing energy when heated
from absorption of ionizing radiation and rel easing this energy
in the formof visible light. The anmount of |ight can be used as
a neasurenent of absorbed dose.

1.43 TLD Eval uation. Readout of the TLD naterial to obtain
dosage readi ngs.

1.44 Very High Radiation Area. Any area accessible to
personnel, where the dose rate at 1 neter fromthe source or any
surface fromwhich it penetrates exceeds 500 Rad/ hr.

1.45 X-Ray Area. Any area where an x-radi ation hazard exi sts.
2. RESPONSI BI LI TI ES

2.1 WManager, Managenent Support O fice, through Cccupati onal
Medi ci ne and Environnental Health Services (OVEHS), wll:

2.1.1 Designate a Radiation Safety Oficer (RSO and an
alternate to coordinate the Radi ation Safety Program serve as
menber and secretary of the Radiation Safety Comnmttee (RSC), and
performthose functions outlined in this docunent. The RSO wi ||
devel op material for the RSC review and include in this docunent
when revi sions are nade.

2.1.2 Conduct preassignment nedi cal exam nations and advi se
i ndi vi dual s assigned to radi ati on worKk.

2.1.3 Conduct periodic nmedical exam nations and arrange for
treatment of personnel exposed to excessive radiation.

2.1.4 Provide for dosinetry service for neasuring personnel
exposure to radiation.

2.1.5 Make required special surveys of radiation areas and
advi se the RSC on the effectiveness of the program
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2.1.6 Maintain records of radiation exposure of each individual
and nonitor the accunul ated exposure. Provide this information
quarterly (for ALARA purposes) to all participants in the program
or as required by the Nucl ear Regul atory Conmmi ssion ( NRC)

2.1.7 Provide a physician as an advi sory nenber to the RSC

2.1.8 Coordinate the repair and calibration of portable
radi ation survey instrunents at |east every 6 nonths. [If an
i nstrunment cannot be repaired, tag the instrument properly.

2.2 Manager, Facilities Engineering Departnent (FED), is
responsi bl e for ensuring that plans for construction or

nodi fication of facilities and equi pment involving storage or use
of sources of ionizing radiation are approved by the RSC prior to
starting construction or nodification work.

2.2.1 Provide calibration of portable radiation survey
i nstruments.

2.3 Director, MSFC Safety and M ssion Assurance (S&A) Ofi ce,
is responsible for providing a representative to serve as a
menber of the RSC

2.4 Directors/ Managers/ G oup Leads/ Team Leads will ensure that:

2.4.1 Responsibility for every radi oactive source used for
research and devel opnent is clearly assigned to an “authori zed
user.”

2.4.2 Each authorized user is trained to understand hi s/ her
responsi bilities and the hazards associated with any ionizing-
radi ati on- produci ng equi pnrent or material under his/her control.

2.4.3 Al |aboratory personnel are adequately famliar with
radi ol ogi cal hazards and regul ati ons.

2.4.4 Facility Organizational Wrk Instructions (ON) clearly
define procedures for operating ionizing-radiation-producing
equi pnrent and for perform ng and docunenting periodi c checks of
the safety systens of the facility.

2.4.5 Facility ONs clearly define the line of radiation safety
responsi bility.

2.4.6 Al portable radiation survey instrunents are calibrated
according to schedul e and repaired as required.
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2.4.7 Al portable radiation survey units deenmed “not

repai rabl e” are replaced as soon as possible.

2.4.8 Al radioactive sources included in the design of his/her
equi pnent are identified.

2.4.9 Each source is reviewed to:

2.4.9.1 Establish its necessity

2.4.9.2 Ensure that the design and procedures optinize safety.
2.4.10 The list of radioactive sources is sent to the RSO

2.5 The Radiation Safety Oficer (RSO wll:

2.5.1 Train personnel in the safe use of radioactive materials
and radi ation-produci ng devices, both before initial approval of
radi ati on work and annually as required by NRC regul ati ons.

2.5.2 Keep this radiation safety procedure document current.

2.5.3 Performan annual audit of conpliance with this documnent
and with relevant state and/or federal regul ations.

2.5.4 The RSO wi Il coordinate the Radiation Safety Program

bet ween users and the RSC. The RSO will serve as secretary of
the RSC and will maintain all records pertaining to the Radiation
Safety Program The RSO w |l keep the RSC informed at all tines
of the status of the Radiation Safety Programand will perform
the followi ng duties:

2.5.4.1 Provide an annual detailed radiation safety report to
the RSC (in hardcopy fornm). |In addition, provide quarterly
status reports to the RSC

2.5.4.2 Review plans of proposed operations involving the use of
radi ation to ensure that adequate protective neasures are

i ncorporated into the |ayouts and engi neeri ng draw ngs, and
consult with the RSC on these matters. New state-of-the-art
activities may require consultation with independent experts.

2.5.4.3 Assist operating segnents in devel opi ng operati ng
procedures for radiol ogical operations.

2.5.4.4 Performperiodic surveys of radi oactive material areas
and radi ati on-produci ng devices or installations (at |east every
6 nonths) to ensure that the degree of radiation protection
provi ded is adequate and conformto the provisions of 10 CFR 20,
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“Standards for Protection Against Radiation,” and the provisions
of this Directive.

2.5.4.5 Assist in the performance of |eak tests on seal ed
sour ces.

2.5.4.6 Inpound radioactive nmaterial, as appropriate, and stop
unsafe practices as discussed in Chapter 15 of this docunent.

2.5.4.7 Seal off contam nated areas.
2.5.4.8 Require tests of potentially contam nated personnel.

2.5.4.9 Approve all procurenments and shipnents of radioactive
mat eri al and associ at ed docunent ati on.

2.5.4.10 Approve purchase requests for all radiation-producing
devices (MAN 5100.1).

2.6 The Director, Procurenent Ofice, wll

2.6.1 Ensure that contractors from whom radi oactive materials
are purchased are required to request shipping instructions from
the MSFC RSO prior to shipnent.

2.6.2 Ensure proper approval of procurenment docunents per
MANI 5100.1 prior to the purchase of any radioactive naterials.

3. PROCEDURE
See Chapters 1-15.
4. RECORDS

The followi ng records will be maintained and di spositioned by
Envi ronnmental Health Services in accordance with 10 CFR 20
Subpart L, and 29 CFR 1910.1020. Following the retention period,
t he docunents will either be destroyed or maintained for

hi stori cal purposes.

MSFC Form 4414, “Radi ati on User Approval”

MSFC Form 4415, “Radi ati on Machi ne Use Aut horization”

MSFC Form 4416, “Radi ation Material Use Authorization”

NRC Form 5, “COccupational Dose Record for a Mnitoring Period,”
or equi val ent

NRC Form 4, “Cunul ative Cccupati onal Dose History,” or equival ent

5. FLOW DI AGRAM
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None
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CHAPTER 1

GENERAL PROCEDURES

CH1.1 GCeneral Procedures

CHL. 1.1 The RSC wi || approve the use of radioactive materi al
and/ or radi ation-produci ng devices, as appropriate. The approval
| evel will be determ ned based on such information as:

conpl exity of operation, state-of-the-art know edge, and
experience | evel of user group. The supervisor/principal
operator of any MSFC or MSFC contractor facility/project engaged
in wrk wth radioactive materials or devices nust prepare a

| etter or other appropriate docunmentation and submt sanme to the
RSO RSC r equesti ng proper approval. The request nust contain
such itens as nanmes and qualifications of proposed user(s),
material (type and quantity) or device to be used, |ocation of
proposed operation, copies of procedures to be foll owed, and

radi ation-nmonitoring instrunments available. After this request
has been approved, the user nmay proceed with plans to procure the
material or device as outlined in Chapter 2. The RSO wi ||

mai ntai n records of approval / di sapproval .

CH1.1.2 It is unnecessary for projects having once obtained
approval to repeat the process in the future unless the project
has evol ved into an operation beyond the initial
scope/intent/conplexity presented to the RSC. Should this occur,
then a supervisor or principal operator should contact the RSC
and followits advice as to the necessity of further approval.

CHL.2 Facilities Engineering Departnent (and Facilities
Engi neeri ng prine/ subcontractors)

Al'l outside radi ographers using radioactive materials or x-ray
sources nust report to the MSFC RSO, Buil ding 4249, Room 116,
prior to performng any work at MSFC. At that tine, al
docunentation and instrunmentation will be checked and if any is

not in proper order, the radi ographer will be denied access to
performwork at MSFC. Access will be denied until copies of
proper forms are available for review (Qher procedures will be

reviewed at the sanme tine.

THE USER | S RESPONSI BLE FOR COVPLI ANCE W TH REGULATIONS IN THI S
DOCUMENT
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CH1.3 Radiation Safety Commttee (RSC)

CH1.3.1 The RSO w Il receive the requests previously discussed
and, as soon as possible after the receipt of the request, the
commttee will convene, as appropriate, and review the request.
Items such as personnel qualifications, adequacy of facilities,
preparati on of operating procedures, etc., will be considered in

the review The RSC will ensure that users are aware that they
nmust follow the provisions of 10 CFR Title 1 Part 20, “Standards
for Protection Against Radiation,” in all operations involving

radi ati on, whether they be radioactive material or radiation-
produci ng devi ces.

CH1.3.2 After the RSC determ nes the radiation protection

requi renents for a given operation are adequate, a witten reply
will be prepared by the RSO outlining in detail the conditions
that nust be followed by the individual or individuals concerned.

CH1. 3.3 After the operation commences, the RSO wi |l periodically
perform an inspection to ensure that provisions of radiation
protection are being foll owed.

CHL. 3.4 If a request is received for material in quantities, in
types, or for uses that are not covered in the NRC MSFC License,
the RSO RSC wi Il apply for an anmendnent to the existing |license
to allow a greater quantity, a different type, or a different
use. In no case will the RSO RSC allow the use of material in
guantities or types not covered by the license. In cases that
cannot be covered by the NRC License, the RSO RSC wi || make
certain that an application for a separate license is submtted
to the NRC

NOTE: AMENDMENTS USUALLY REQUI RE AT LEAST A 90- DAY LEAD TI ME.
CH1.3.5 The RSC will maintain oversight of Centerw de radon
nonitoring status, radiation training efforts, and other
activities associated with radi ati on protection.

CH1.3.6 Menbership of the RSC will be as follows:?
CHL1.3.6.1 The MSFC Radi ation Safety O ficer

' The nanes and qualifications of the Chairman, Radiation Safety
Oficer, and all users are part of the |license application. Any
changes nmust be coordinated with the NRC
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CH1.3.6.2 Representatives appointed by the MSFC Center Director
who have training and experience in the safe use of radioactive
mat eri al s and radi ati on- produci ng devi ces

CH1.3.6.3 One nenber supplied by the MSFC Safety and M ssion
Assurance (S&VA) O fice

CH1.3.6.4 One nenber appointed as Chairnman

CH1.3.6.5 One nenber fromthe Facilities Engi neering Departnent
CH1.3.6.6 MSFC Cccupational Health O ficer

CH1.3.6.7 Contracting Oficers Technical Representative (COIR)
for Cccupational Medicine and Environnental Health Services

cont ract

CH1. 3.7 There shall be at |east five nenbers appointed. In

addi tion, each nmenber shall normally have a designated alternate.
Menbers shall serve on the RSC as an additional responsibility to
their regular job requirenents.

CH1.4 WMSFC Radi ation Safety Program Docunent

CH1.4.1 Preparation and mai ntenance of the MSFC Radi ati on Safety
Procedure Docunent will be the responsibility of the Manager,
Managenent Support O fice, in conjunction with the RSC. The
docunment will establish detailed policies, procedures, standards,
and guidelines to be followed in ensuring proper radiol ogical
health and safety controls, conpliance with NRC regul ati ons, and
the capability of MSFC to secure and retain those types of NRC

i censes, which provide the necessary flexibility for operational
requi renents. This docunment will include, but will not be
limted to, the foll ow ng subjects:

CH1.4.1.1 Special requirenments and procedures for the
acqui sition, accountability, and control of radioactive materi al
and radi ation devi ces;

CH1.4.1.2 Functions and procedures of the RSC

CH1.4.1.3 Radiological safety procedures and radiation
noni tori ng; and

CH1.4.1.4 Procedures for securing approval of work involving the
use of ionizing radiation, including user requests, licenses from
NRC, and special work permts.
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CH1.5 User

CH1.5.1 The user or operator of any ionizing radiation source
shal | have adequate training and experience to receive, use, and
have custody of specific regulated sources of ionizing radiation,
as determ ned by the RSC

CH1.5.2 Authorized radiation users or operators shall be
responsi bl e for ensuring conpliance with the provisions of this
Directive.

CH1.6 Radi ation Use Authorizations

CH1.6.1 In order for the RSC to eval uate potential hazards
associated with the use of a regul ated radi ation source, a

“Radi oactive Material Use Authorization” (MSFC Form 4416) or
“Radi ati on Machi ne Use Aut horization” (MSFC Form 4415) shall be
submtted by the proposed user of the radiation source. The
request ed use authorization shall contain a description of the
operating procedures, which include detail ed safety precautions,
the use | ocations, energency procedures, and identifies the

qual i fications of proposed users and their NASA supervisor or
technical nmonitor. Prior to, or concurrent with the preparation
of the radiation use request, the RSO shall performa
radi ol ogi cal safety analysis, or initial radiation protection
survey, and a report of these findings shall be submtted to the
RSC, along with the radi ati on use request.

CH1.6.2 The RSC will review the originator's proposal, the
user's qualifications, and recommendati ons nmade by the RSO If
satisfied that the proper precautions are to be taken, they wl|
approve the request, binding the users to all statenents
represented. |f additional recommendati ons are consi dered
appropriate by the Commttee, a witten condition shall be added
to the authorization applicable to each recomendati on.

CH1.6.3 Modifications to approved authorizations shall be

subm tted on MSFC Form 4415 or Form 4416 and foll ow t he sane
processing as the original request. |In addition to materials
presented by the originator, for consideration by the Conmttee,
previ ous survey results and hazard eval uati ons shall be given
primary inportance for approval of renewed or nodified use

aut hori zations. Information contained in previous submttals to
the MSFC RSC may be incorporated by reference provided references
are clear and specific.
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CH1.7 Special Requirenments For Of-site Radiation Use
Aut hori zati on

CHL. 7.1 Prior to approving a radiation use authorization for an
organi zati onal el enent of MSFC in which the material or equi prent
will be used at a tenporary job site (a facility not under the
adm ni strative control of MSFC), the follow ng requirenents shal
be satisfied:

CH1.7.1.2 Witten authorization shall be obtained fromthe

adm nistration of the facility where use of radioactive materials
is proposed. |If the facility or institution holds a byproduct
license fromthe NRC or an agreenment state, the use of byproduct
mat eri al s should be concurred on by the |ocal RSO and/or the MSFC
RSC

CH1.7.1.3 To ensure mninmal radiati on exposure to individuals
and confirmno residual radioactive contam nation remains in the
facility, an individual shall be naned with adequate training and
experience in radiological health activities to select suitable

i nstrunmentation and perform nonitoring tasks as determ ned
necessary by the MSFC RSC

CH1.7.1.4 Procedures and arrangenents for disposal, to handle
radi oacti ve waste generated at the tenmporary job site, shall be
formally specified and approved by the MSFC RSC. The preferred
wast e di sposal nethod shall be by direct transfer to NRC or
agreenent state |icensee authorized to performcollection and/or
di sposal of radioactive waste.

CH1.7.1.5 Duration of radiation use under these procedures shal
be limted to 30 days inclusive. Wen a denonstrated need for a
| onger use period exists, the request for radiation use

aut hori zation shall be submitted at | east 60 days in advance of
the needed date to allow time for the MSFC RSC to secure the
necessary approval fromthe NRC

CH1.7.1.6 Al records of radiation surveys, personnel
nonitoring, and radi oactive material transfers shall be

mai nt ai ned by the use supervisor and submtted to the RSO at t he
conpl etion of the authorized use. Any incidents involving

i ndi vi dual s overexposed, |ost sources, or contam nation problens
shall be reported imediately to the RSO at MSFC, in accordance
with Chapter 4 of this Directive.

CH1.8 Interim Approvals

CH1.8.1 The RSC has established a policy for tinmely response
bet ween neetings to requests for use. Snmall changes to approved

CHECK THE MASTER LI ST at https://nsfcnr03. nsf c. nasa. gov/directives/directives. htm
VERI FY THAT TH S I S THE CORRECT VERS|I ON BEFORE USE




Marshal | Procedures and Cui del i nes
ADO1

MSFC Radi ati on Procedures MPG 1860. 1 Revi si on: Baseline
and CQui del i nes

Date: Cctober 18, 2001 Page 21 of 72

uses or new uses that involve low risk can be provisionally
approved by the witten concurrence of the Chairman of the RSC
and t he RSO

CH1.8.2 Only with approval of both the Chairman of the RSC and
RSO is the interimuse authorized, and then only until the next
schedul ed neeting of the RSC at which tinme it is reviewed by the
full commttee.

CH1. 8.3 Approval may be withdrawn at any tine if safety
vi ol ations occur or use of a regulated source is found not to be
in conpliance with conditions of the approved use.
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CHAPTER 2

PROCUREMENT OF RADI OACTI VE MATERI ALS
AND RADI ATl ON- PRODUCI NG DEVI CES

CH2.1 General Procedures

CH2.1.1 Radioactive materials fall into the foll ow ng four
categories with respect to the control exercised by the NRC and the
RSC

CH2.1.1.1 Generally Licensed Material - Material controlled by 10
CFR 31.

CH2.1.1.2 Specifically Licensed Material - Al other material
controlled by the NRC that cannot be obtained under a general
license (refer to 10 CFR 30, 32, and 33).

CH2.1.1.3 Radiography Licenses - Material controlled by 10 CFR 34.

CH2.1.1.4 WMaterial Not Controlled by the NRC - Certain naturally
occurring radioi sotopes, i.e., radium radon, etc., and
accel erator-produced i sotopes.

CH2.1.2 Formal application for a specific |license nust be
submtted to the RSC for any of the above, as outlined in Chapter
1

CH2.1.3 Procurenent requests for all radioactive materials wll
be routed through the RSO for review and approval prior to
processing. The procedure is as foll ows:

CH2.1.3.1 To obtain byproduct materials, it is necessary to submt
NRC Form 313, “Application for Byproduct Material License,” to the
NRC. The user will send to the RSO (in letter form sufficient
information for conpletion of this form (by the RSO and subsequent
submttal to the NRC. The user will prepare appropriate MSFC
procurenent request docunentation and route it through the RSO for
revi ew and approval .

CH2.1.3.2 Al procurenents will cite the follow ng clause for
inclusion in all purchase orders and contracts for radi oactive
materials or service irradiation: “In addition to the |abeling
required by CFR Title 49, Part 172.403, all outside packagi ng shal
be conspi cuously identified as containing radi oactive material.”
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CH2.1.3.3 The RSO will stanp RADI OACTI VE MATERI AL on the request
for procurenent to ensure its proper identity to personnel
concerned. Such material will be classified as controlled property
so that a permanent record of the radioactive material can be

mai nt ai ned.

CH2.1.3.4 After review and approval as outlined in Chapter 1, the
RSOw Il forward the request for procurenent to the Property
Managenent Group (PM3 for processing.

CH2.1.3.5 The PMGwill supply the RSOwi th an information file
copy of the procurenent request.

CH2.1.3.6 The Procurenment O fice will include the radioactive
materials clause in all purchase orders and contracts.

CH2.1.4 The transfer of radioactive materials beyond the control
of the individuals authorized or the diversion of such radioactive
materials to uses other than those described in the approved
application wll not be nmade wi thout the approval of the RSO RSC

CH2.2 Radi ati on-Produci ng Devi ces

CH2.2.1 Chapters 7 and 8 of this docunent outline specific rules
governi ng approval for the use of devices that produce radiation.
These chapters should be consulted in detail before any action is
taken to begin an operation. After it is decided that such an
operation will begin, the procedures listed bel ow nust be foll owed
i n obtaining approval for purchase.

CH2.2.2 To obtain devices that produce ionizing radiation, it is
necessary that approval of the RSO be obtained. The person
requesting the device will forward the conpl eted procurenment
request to the RSO for review

CH2.2.3 After review, the RSOw Il make the follow ng
di sposition of the procurement request:

CH2.2.3.1 If disapproved, it will be returned to the originator
with specific requirenments for additional information.

CH2.2.3.2 If approved, it will be forwarded to the PMG
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CHAPTER 3

DI SPCSAL OF RADI QACTI VE MATERI AL
CH3.1 GCeneral

CH3.1.1 The proper nethods to follow for the disposal of any
item of radioactive material that becomes unserviceabl e or
unnecessary are included in this chapter.

CH3.1.2 Sone itens may be returned to the supplier for repair or
di sposition. These procedures are applicable regardl ess of

whet her the sources require disposal or return to the
manuf act urer.

CH3.2 Applicability

This chapter includes procedures for all itenms of radioactive
mat eri al, including waste, that require disposal regardl ess of
whether the itemis controlled by the NRC

CH3.3 Procedure

CH3.3.1 For itens requiring disposal, an MSFC Form 57, *“Shi pping
Docunent,” wll be forwarded to the RSO This will transfer the
accountability of the property to the RSO This request w |

i nclude, as mnimuminformtion about the iten(s), the foll ow ng:

CH3.3.1.1 Nonenclature

CH3.3.1.2 Brief description of the iten(s)

CH3.3.1.3 Mllicuries of activity

CH3.3.1.4 Description of container(s)

CH3.3.2 1In cases not covered by this Directive, or where any
uncertainty exists, the RSO should be contacted for specific
i nstructions.

CH3.3.3 Upon receipt of MSFC Form 57, the RSO w Il take the
appropriate action to obtain disposition instructions and to
di spose of the iten(s). The RSO w || prepare all shipping
docurent s and nakes arrangenents for transportation of the
item(s) to the disposal/burial site

CH3.3.4 An MSFC Form 57 shall be sent to the RSO for disposal
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of radioactive material. The MSFC RSO is the only source for
di sposal of radioactive material.
CHAPTER 4

RECEI VI NG SHI PPI NG AND STORI NG OF RADI OACTI VE MATERI AL

CH4.1 General

CH4.1.1 The receiving, packaging, shipping, and storing of

radi oactive material nust be coordinated and controlled to keep
per sonnel exposure ALARA. Al radioactive material received,
transported, stored, or shipped at MSFC shall be appropriately
packaged, shielded, and | abel ed.

CH4.2 Applicable Directives

CH4.2.1 The packaging and | abeling of both incom ng and out goi ng
shi pnments of radioactive material nust conply wi th Departnent of
Transportation (DOT) regulations and/or the International Air
Transport Associ ation (IATA).

CH4. 2.2 The shipping and receiving of radioactive material wll
be governed locally by the MSFC RSO

CH4.3 Responsibilities

CH4.3.1 The authorized user nust ensure proper identification,
shi el ding, and contai nnment of all material to be shipped off the
Center or to be transported within the Center. All shipping
contai ners nust be | abeled in accordance with DOT and/or | ATA
regul ations. Al onsite and offsite transportati on of

radi oactive material will be coordinated with and approved by the
RSO,

CH4.3.2 The Transportation and Logi stics Engineering Goup is
responsi bl e for providing proper outside container and packagi ng
in accordance with DOT and/or | ATA regul ations. The RSO wi ||
provi de techni cal gui dance as necessary.

CH4.3.3 The RSO is responsible for inspecting, |abeling, and
shi pping i n accordance with DOT, |ATA, and/or NRC regul ati ons.

CH4.3.4 The RSO will supply technical information as required

CH4.4 I ncom ng Shipnents
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CH4.4.1 Receipt of incomng shipnments will be perfornmed by the
Transportation and Logi stics Engi neering G oup.

CH4. 4.2 The Transportation and Logistics Engineering Goup wll
i mredi ately notify the RSO of the arrival of a shipnent by phone,
giving all available information such as type of material,
anount, size of package, to whom addressed, etc.

CH4.4.3 The RSO or alternate will imrediately proceed to the
recei ving area and inspect/survey the shipnent. After assurance
that the shipnent is in proper order and that the addressee is
aut horized to receive the material, the RSO or alternate wll
authorize the Transportation and Logi stics Engi neeri ng G oup
supervisor to take action as appropriate.

CH4.4.4 Al incomng shipnments of radioactive materials shall be
coordi nated with the MSFC RSO or alternate to ensure proper
i censes are valid.

CH4.4.5 If the RSO or alternate is not avail able, the
shipment will be stored in the hazardous chem cal area of
receiving until he/she is avail able.

CH4.5 Qutgoi ng Shi pnents

CH4.5.1 The authorized user shall notify the RSO prior to any
shi pnent of radioactive material.

CH4.5.2 The user will ensure that the outgoing shipnent is
adequately shi el ded, contained, and identified. Packaging of
radi oactive material will preferably be acconplished by the user

in the |ocation where the material is authorized to be used.
However, if this is not feasible, the user shall notify the PMG
that the user has a radioactive source that requires packagi ng.
The PMG will issue the necessary docunents for shipping the

mat eri al .

CH4.5.3 Packagi ng and | abeling requirenents are continued
in sections 4.7 and 4. 8.

CH4.5.4 The RSO wi Il provide technical advice or assistance as
necessary in any phase of the preparation for shipnent.

CH4.5.5 The RSOw Il sign all shipping docunments.

CH4.6 Intracenter Transportation

CH4.6.1 Approval by the RSOw Il be required for novenent of
radi oactive material to a different |ocation.
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CH4.6.2 Radioactive material to be transported on the Center

wi |l be packaged and shielded so that the radiation | evel does
not exceed 10 mllirem hour at 1 neter fromthe surface of the
package and the radiation | evel on the surface of the package

does not exceed 200 mllireni hour.

CH4.6.3 Standard radi ati on warni ng postings required by CFR
Title 10, Part 20, shall be used.

CH4.6.4 The driver of the vehicle will be apprised of the nature
of his cargo. It is highly desirable that the user acconpany the
driver.

CH4.6.5 If there is a vehicle accident, the driver shall notify
the security guards and the RSO i medi ately.

CH4.6.6 The security guards will keep all persons away fromthe
accident area until the RSO or alternate has determ ned that the
area i s safe.

CH4.7 Packagi ng

CH4.7.1 1In general terns, the follow ng requirenents apply to
packagi ng of radi oactive material for shipnent. |[If nore specific
information is needed, the RSOw || furnish appropriate
information fromCFR Title 49, Departnent of Transportation:

CH4.7.1.1 The radiation source nust be sealed in an airtight
cont ai ner such as a polyethylene or plastic bag so that no
radi oactive materi al may escape.

CH4.7.1.2 There nust be no detectable surface contam nati on.

CH4.7.1.3 The snallest all owabl e di nensi on of the outside
container is 4 inches.

CH4.8 Labeling

A label is required for radioactive materials that neet the
requirenents of CFR Title 49, Parts 172.400, 172.401, 172.402,
172. 403, 172.404, 172.406, 172.407, 172.436, 172.438, and

172. 440.
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Il'lustrations of |abeling are not available electronically.
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CHAPTER 5

PERSONNEL EXPOSURE

CH5.1 Reference

CFR Title 10, Part 20, “Standards for Protection Agai nst
Radi at i on”

CH5.2 Ceneral

CH5. 2.1 Personnel exposure is to be maintained ALARA. Personnel
exposure is divided into two categori es:

CH5.2.1.1 Internal exposure resulting fromradi oactive materi al
taken into the body by ingestion, inhalation, and absorption
t hrough the skin or through wounds.

CH5.2.1.2 External exposure resulting fromthe body being
exposed to radiation fromradi oactive materials and ionizing
radi ati on produced by nachi nes.

CH5.2.2 The population is divided into four groups for
determining dose limts:

CH5.2.2.1 Cccupationally exposed adults; i.e., the small segnent
of the popul ati on whose job requires exposure to ionizing
radi ation.

CH5.2.2.2 Cccupationally exposed mnors; i.e., the small segnent
of the popul ati on whose job requires exposure to ionizing

radi ation. The dose limts for individuals |ess than 18 years of
age is 10% of the applicable dose |imt for adults.

CH5.2.2.3 Declared pregnant occupationally exposed wonen: The
total effective dose equivalent to an enbryo/fetus during the
entire pregnancy will not exceed 0.5 rem (5 nBv), and an effort
will be made to avoid substantial variation above a uniform
nont hl y exposure rate.

CH5.2.2.4 General Public; i.e., the large segnment of the

popul ati on who are not included in the previous three categories.
The annual total effective dose equivalent limt for these
individuals is 0.1 rem (1 nbv).

CH5.2.3 In addition, nmenbers of the general public will not
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be exposed to external sources in such a manner that they woul d
receive a dose in excess of 2 mllirem(0.02 nSv) in any one
hour .

CH5.2.4 The area in which radiation dose rates may exist in
excess of 2 mllirem hr nmust be under the control of the user or
t he supervisor responsible for the facility and access to the
area nust be restricted.

CH5.2.5 Radiation dose limts as outlined in this section do
not include doses received from natural background and nedi cal
and dental procedures.

CH5.2.6 Concentrations of effluents in unrestricted areas shal
be governed by provisions of 10 CFR 20.

CH5.3 Definitions of Units

See definitions on page 6.

CH5.4 Dose Limts for QCccupationally Exposed Adults

CH5.4.1 The provisions of 10 CFR 20 shall be strictly adhered to
in determning dose limts and quantifying internal and external
doses to individual s.

CH5.4.2 Wth the exception of doses received resulting from
pl anned speci al exposures, the follow ng annual limts apply:

CH5.4.2.1 For the whole body, the nore restrictive of

a. Total effective dose equivalent of 5 rem (0.05 Sv).

b. The sum of deep dose equival ent and conm tted dose equi val ent
to any organ or tissue other than the lens of the eye of 50 rem
(0.5 Sv).

CH5.4.2.2 For the skin of the whole body and the extremties

A shal | ow dose equivalent of 50 rem (0.5 Sv)

CH5.4.2.3 Lens of the eye: An eye dose equivalent of 15 rem
(0.15 Sv)

CH5.4.3 In extraordinary circunstances, an individual my be
all owed to receive an energency dose in excess of the ordinary
annual limts. This will be acconplished per 10 CFR 20. 1206 and
require the witten approval of either the RSO or the RSC
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Chairman. |f both are available, both nust provide witten

approval .

CH5.5 Caution Signs, Labels, and Postings

CH5.5.1 Caution signs, |abels, warnings, and postings shall be
used in accordance with 10 CFR 20.

CH5.5.2 In addition to the above, other warni ng devices may be
used as prescribed and approved by the RSO

SPECI AL NOTE: Al'l personnel should be advised that no food or
dri nk shoul d be consuned/used/stored in a radiation work area.
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CHAPTER 6

PERSONNEL MONI TORI NG

CH6.1 Reference
CFR Title 10, Part 20
CH6. 2 Ceneral

CH6.2.1 10 CFR 20 requires that appropriate personnel nonitoring
equi pnent be applied to:

CH6.2.1.1 Each individual who is likely to receive an external
dose in any cal endar year in excess of 10 percent of the
appl i cabl e val ue specified in 10 CFR 20.

CH6.2.1.2 Mnors and decl ared pregnant wonmen who are likely to
recei ve an external dose in any cal endar year in excess of 10
percent of the applicable value specified in 10 CFR 20.

CH6.2.1.3 Each individual prior to entering a high radiation
area or a very high radi ati on area.

CH6.2.2 In addition to these requirenents, personnel nonitoring
will be provided for all individuals who work in posted radiation
ar eas.

CH6.3 Applicability

These requirenments apply to all enployees of MSFC, its
contractors, its consultants, etc.

CH6.4 Definitions

Refer to definitions on page 6.

CH6.5 Responsibilities

The MSFC OVEHS is responsible for providing dosinmetry service at
MSFC. The project manager of each activity in which there are
projects dealing with radi oactive materials or equi pment capabl e
of producing or accelerating ionizing particles shall enforce

t hese requirenents.
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CH6. 6 Types of Dosineters

CH6.6.1 The follow ng dosinetry device(s) is in use at this
install ation:

CH6.6.1.1 TLD badges
CH6.6.1.2 TLD finger rings

CH6.6.2 TLD badges and finger rings are used to obtain a

per manent record of the radiati on dose to which the individual
has been exposed. TLD badges, which are worn clipped to the
clothing, record external exposure. TLD finger rings are worn by
personnel wutilizing devices, such as x-ray diffraction units,
where a need for extremty (finger, hand) dosinetry is present.
TLD finger rings also record external exposure.

CH6.7 GCeneral Precautions

CH6.7.1 Do not tanper with the TLD. OVEHS will exchange the TLD
quarterly. Al users will receive a quarterly report of their
exposure history (TLD readi ngs).

CH6.7.2 Do not expose the TLD to excessive heat or noisture.

CH6.7.3 Do not leave the TLD in a location where it will be
exposed to radiation except when worn by the enpl oyee.

CH6.7.4 Al ways wear the TLD when entering a radiation area, high
radi ation area, or very high radiation area.

CH6.7.5 Do not take the TLD honme. \When TLD badges/finger rings
are not being worn, they should be kept in the designated

| ocation for that work area. Exenptions to this policy may be
approved by the RSO

CH6.7.6 Wear only your own TLD.

CH6. 7.7 Report any exposure the TLD may not have recorded to the
MSFC RSO

CH6.7.8 Wear the TLD with the beta wi ndow faci ng outward

on the front of the body between the wai st and neck unl ess
directed otherwi se by the RSO War the TLD finger ring with the
chip facing the anticipated radi ati on beam beam source unl ess
directed otherw se by the RSO

CH6.8 How to Obhtain TLD
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CH6.8.1 The responsible supervisor will, prior to using a
radi ati on source, request a TLD for each individual who will be
exposed. This request will be in the formof a letter,

menor andum or electronic mail to the RSO

CH6.8.2 The information required, for persons assigned a TLD
badge, is as follows: first nane, mddle initial, |ast nane,
soci al security nunber, type radiation used, building nunber,
room nunber, date of birth, organization, sex (MF), and
supervi sor’ s nane.

CH6.8.3 The MSFC OMVEHS wi Il review each individual’'s nedical
record, conduct preassignnent exan nations as deened necessary,
and notify the responsi ble supervisor if an individual assignnment
i s i nadvisable.

CH6.8.4 An NRC Form 4 or equivalent will be conpleted and si gned
by the individual requesting dosinetry.

CH6.8.5 Dosinetry record requests forns are available fromthe
RSO,

CH6.8.6 The MSFC OVEHS wil| furnish a TLD for each individual.
The TLDs are nunbered by neans of a code designator systemto
identify the individual user.

CH6.8.7 Al personnel who will be assigned dosinmetry instrunents
shal |l attend radiation safety training given by the RSO or other
qual i fied personnel. This training shall be attended at | east

annual Iy by all radiation-nonitored personnel.
CH6.8.8 The MSFC OVEHS wi Il | deliver the badges to the user.

CH6.8.9 At the end of the nonitoring period, the MSFC OVEHS wi | |
pronptly collect all badges.

CH6.8.10 |If an individual has received an overexposure, the MSFC
OVEHS will imrediately notify the enpl oyee’s supervisor and the
NRC and OSHA within 24 hours foll ow ng occurrence. The enpl oyee
will be renmoved fromradi ati on exposure. Personnel dosinetry and
dose assessnents will be anal yzed and eval uated by the RSO and
MBFC OVEHS. The MSFC OMEHS and RSO wi Il nonitor the overexposed

i ndi vidual for any biological effects on a daily basis; ensure
heal th and regulatory requirenents are satisfied; and determ ne
when the exposed individual can resume duties.

CH6.8.11 U. S. Nuclear Regulatory Conmi ssion Formb5, or its
equi valent will be included in the records of individuals who are
to be assigned to MSFC. The MSFC OVEHS wi |l rmaintain cumul ative
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dose records on each enpl oyee exposed to radiation and distribute
those records, as required by 10 CFR 20.

CH6.9 Determ nation of Internal Exposure

In vitro and in vivo bioassays will be perfornmed as

deened necessary by the RSO to deterni ne personnel exposure from
internally deposited radi o nuclides. Oher nethods may al so be
used for internal dose determ nation, as given in 10 CFR 20.
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CHAPTER 7

LEAK TESTI NG SEALED SOURCES

CH7.1 References

10 CFR 34.27, “Leak Testing and Repl acenent of Seal ed Sources”
CH7.2 Definition

“Seal ed Source” neans radioactive material that is encased in,
and is to be used in, a container in a manner intended to prevent

| eakage of the radioactive material.

CH7.3 Types of Seal ed Sources

CH7.3.1 Gamma ray sources such as Co-60, Cs-137, and Ir-192 are
used in radi ography and other industrial applications and in
nmedi cal therapy.

CH7.3.2 Beta sources such as Sr-90, Y-91, Tc-99, and Pm 147 are
used as density gages, nuclear batteries, static elimnators,
etc.

CH7.3.3 Al pha-enitting sources such as Ra-226 and Am 241.

CH7.4 Deterioration or Rupture of Containers

CH7.4.1 Encapsulating material for beta ray sources nust be thin
and, consequently, it is easily damaged. Leakage of ganma ray
sources such as Cs-137 and Co-60 has been found to occur. Any

| eakage is serious since the escaping material can contam nate
surfaces that it contacts and nay be inhaled or ingested into the
body. Alpha emtters, such as Ra-226 and Am 241 present a
serious internal exposure hazard because of the |long effective
half-l1ife of the nuclides and the high linear ion density of the
al pha particles.

CH7.4.2 Several factors nay cause the container or its seal to
| eak or becone damaged:

CH7.4.2.1 Radiation fromthe source itself, either direct or
i ndirect, which accelerates corrosion either directly or by
production of corrosive ozone in the air.

CH7.4.2.2 Attack by chem cals inside the source.
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CH7.4.2.3 Attack by corrosive funmes, solvents, or other
chem cals to which the source may be exposed.

CH7.4.2.4 Buildup of gaseous pressure inside the encapsul ating
mat erial by the action of radiation or by heating, such as m ght
occur during a fire.

CH7.4.2.5 Breakdown resulting fromthe di scharge of high

el ectrical potentials accurmul ates by the transm ssion of beta
particles through insulating material .

CH7.4.2.6 Vibration, shock, or other mechanical injury.
CH7.4.2.7 Stresses set up by differences in thermal expansion.

CH7.4.2.8 Deterioration inherent in the materials used for the
container, e.g., loss of solvents or plasticizers fromplastics.

CH7.4.2.9 Damage fromhigh or | ow tenperatures, hunmdity, |ow
pressure experienced in shipnment by air, or any other unfavorable
envi ronnental conditions that m ght occur.

CH7.5 Detecting Leaks

For the foregoing reasons, it is mandatory that |eak tests be
performed on all seal ed sources upon receipt and at intervals as
speci fied by NRC. The conditions detailed in NRC |icenses
concer ni ng possession and use of seal ed radi oactive sources

i nclude requirenments for performng | eak tests and nai ntai ni ng
records of the results.

CH7.6 Equi pnment Required for Perform ng Leak Tests

CH7.6.1 Long-handl ed forceps or tongs for handling sources
CH7.6.2 A Ceiger-Mieller survey neter

CH7.6.3 Filter paper, cotton, and cotton swabs attached to
sticks for w ping the contai ner and envel opes

CH7.6.4 A sensitive counter capable of neasuring a renovabl e
contam nation of 0.005 microcuries (185 Bq)

CH7.6.5 Protective gl oves
CH7.6.6 TLD badge(s)
CH7.6.7 Appropriate shielding
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CH7.7 Procedure
CH7.7.1 Storage containers enclosing seal ed sources will be

opened in a restricted area to which entry is controlled by the
user.

CH7.7.2 Personnel performing the |eak tests will wear TLD
badges.

CH7.7.3 The individual making the test will follow the
procedures |isted bel ow

CH7.7.3.1 Use protective gloves and accessori es.

CH7.7.3.2 Cautiously renove the cover of the storage container
so as not to spread contam nation in the event the source should
be | eaki ng.

CH7.7.3.3 Do not expose the body to a direct beamfromthe
contai ner, if possible.

CH7.7.3.4 Cently wipe the recess in the storage container with a
cotton swab on a stick or with filter paper held in | ong-handl ed
tongs. Renpbve the w pe and Geiger-Mieller survey neter fromthe
radiation field to a | ocation where only background is indicated
on the neter. Switch the neter to its | owest range and survey
the wi pe.

CH7.7.3.5 1If no reading above background is obtained, renove the
source fromthe storage container with the tongs or a handling
device. Use shielding between the source and the body. Wpe the
surface of the sealed source with a cotton swab attached to a
stick. Return the source to the storage container and repl ace

t he cover.

CH7.7.3.6 Again survey the wipe with the Geiger-Mieller survey
neter on the | owest scale away fromthe radiation field. |If the
readi ng does not exceed background, place the swab in an envel ope
with the source nunber and date listed on it.

CH7.7.3.7 Take the test swabs to the testing | ocation where they
wi |l be checked by the counter described in CH/.6. 4.

CH7.7.3.8 Convert the counts/m nute obtained into m crocuries of
renovabl e contam nati on and record.

CH7.7.3.9 Oher techniques may be approved by the RSO RSC
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CH7.8 Radi ography and Sinilar Seal ed Sources

H gh-intensity gamm ray sources used for radi ography or other
simlar industrial purposes will be | eak-tested by w ping the
near est accessible point to the seal ed source storage position,
and then follow ng the pertinent portions of the procedure
outlined in CH7.7.

CH7.9 Leaki ng Sources

CH7.9.1 1In the event the renovabl e contam nati on exceeds 0.005
m crocuries (185 Bq), the source is considered to be | eaking.
The source container will be closed and tagged until it can be
prepared for shipment.

CH7.9.2 Sources that are | eaking may be repaired by licensed
manufacturers if it is economcally feasible; if not economcally
feasi ble, they may be di sposed of as outlined in Chapter 3.

CHECK THE MASTER LI ST at https://nsfcnr03. nsf c. nasa. gov/directives/directives. htm
VERI FY THAT TH S I S THE CORRECT VERS|I ON BEFORE USE




Marshal | Procedures and Cui del i nes

ADO1
MSFC Radi ati on Procedures MPG 1860. 1 Revi si on: Baseline
and CQui del i nes
Date: Cctober 18, 2001 Page 40 of 72
CHAPTER 8

EMERGENCY PROCEDURES FOR CONTROL OF RADI OACTI VE CONTAM NATI ON

CH8.1 References

CH8.1.1 United States Public Health Service (USPHS)
“Radi ol ogi cal Heal t h Handbook”

CH8.1.2 National Bureau of Standards Handbook 48, "Control and
Renoval of Radi oactive Contanination in Laboratories"”

CH3.1.3 MW 8621,1, “Close Call and M shap Reporting and
I nvesti gati on Progrant

CH8.2 General

CH8.2.1 Radioactive contamnation is easily spread during an
energency situation such as a fire, explosion, accidental
breakage of a container, or spilling. Radioactive materials can
be spread very rapidly and easily by the air currents set up by a
fire. They may also find their way into an air conditioning
system or if spilled on the floor, may be tracked around by
personnel. This contam nation is undetectable except by the use
of special radiation-detecting devices. Since it is extrenely
difficult to set up adequate detection controls in an energency,
this chapter has been prepared to present preplanned energency
procedures. Personnel whose work involves the use of radioactive
materials shall famliarize thenselves with these procedures.

CHB. 2.2 Because of the potential for personnel injury, al

i ncidents involving unplanned rel ease or contam nation should be
treated as m shaps and the responsi bl e supervisor shall follow
MANI 8621,1, “Close Call and M shap Reporting and | nvestigation
Program”

CH8.3 Energency with No Associated Injury to Personnel

CH8.3.1 Immediately after the occurrence of a spill, breakage of
a container, or any accident resulting in the rel ease of

radi oactive material, the involved person nust acconplish the
fol | ow ng:

CH8.3.1.1 Notify all other personnel to vacate the room and
prevent them from approaching the contam nated area or from
attenpting to deal with the spillage.
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CH38.3.1.2 Notify the RSO by tel ephone, or by the nost rapid

nmet hod of comruni cation, and follow his/her instructions or those
of his/her authorized representative. Unless otherw se
instructed in advance, close all w ndows and ot her openings such
as ventilating grills and shut off air condition systens,

el ectric fans, etc.

CH8.3.1.3 dose all doors.

CH8.3.1.4 |If the spillage involves powder or gaseous radi oactive
material, seal all doors and other openings. Suitable nmaterials
for sealing are w de maski ng tape or heavy w appi ng paper, which
may be clipped or pasted to the franes.

CHB8.3.1.5 Survey all personnel suspected of being contam nat ed.

CH8.3.1.6 Initiate decontani nation procedures i medi ately for
any personnel contam nat ed.

CH8.3.1.7 Ensure that no one (excluding fire fighters) enters
t he evacuat ed areas unl ess they are equi pped with protective
equi pnent .

CH8.3.2 After a spill, all personnel in the general area are
affected by the rules Iisted bel ow

CH8.3.2.1 No person shall enter the area until the RSO has
conduct ed radi ol ogi cal surveys and has pronounced the area safe
for resunption of work.

CHB.3.2.2 Unauthorized personnel shall not attenpt to nake a
survey or to clean up the spillage. Under special circunstances,
properly authorized personnel shall direct and cl osely supervise
t hese tasks.

CHB.3.2.3 Decontam nation procedures shall always be conducted
under the supervision of the RSO or his/her authorized
representative.

CH8.3.2.4 Personnel shall keep their novenments in the
contanminated area to a mninumto avoid spreadi ng the contam nant
by tracking.

CH38.4 Energency with Associated Injury to Personnel

CH8.4.1 In the event of an enmergency with associated injury to
personnel, the follow ng procedures apply:
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CH3.4.1.1 Al injured persons who may be contanminated with
radi oactive material and who require nore than on-the-spot first
aid will be taken fromthe scene to an appropriate emergency
nmedi cal care facility. Transportation will be by anbul ance only.

CH8.4.1.2 Energency nedical services nmay be sunmoned by calling
911; the dispatcher shall be told that the injured person may be
contam nated with radi oactive materi al

CH38.4.1.3 The RSO and OVEHS wi Il work together to decontam nate
and treat all patients that can be adequately treated at the
scene.

CH8.4.1.4 Energency nedi cal personnel will determ ne whether the
patient has a concomtant serious medical condition or injury
that cannot be adequately treated at this |ocation.

CH8.4.1.5 If there is a serious nedical condition or injury that
cannot be adequately treated at the | ocation, energency nedical
personnel or the RSO w Il so inform other respondi ng enmergency
services and Huntsville Hospital so that the procedure for
handl i ng radi oactively contam nated patients can be instituted.

CH8.4.1.6 Al prelimnary decontam nation of the patient will be
acconplished as tine and conditions permt. (Renoval of clothes
may renove nost of the contami nation fromthe patient.)

CH8.4.1.7 The RSOw Il notify energency nedi cal personnel and
the hospital of the probable anbunt and type of contam nation of
patients being forwarded and of any special precautions that
shoul d be taken.

CH38.4.1.8 The RSO (if available and if prudent) will survey the
exterior of the anbul ance for contam nation before allowing it to
| eave the scene to deliver the patient. The critical needs of
the patient take priority over contam nation control.

CH8.4.1.9 Al equipnent or material used on the patient or at
the scene will be considered as contami nated until it is checked
by the RSO or his/her representative and cl eared or
decont am nat ed as necessary.

CH8.4.1.10 The respondi ng enmergency medi cal services will remain
at the delivery site until the RSO or his/her representative
surveys the anbul ance for contam nation. The RSO w |l direct any

necessary decont am nati on.

CH8.5 Decontam nati on Procedures
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Cont ami nati on of personnel, plant areas, or equi pnent areas nay
present energency conditions follow ng an accident. Pronpt
nmeasures nust be taken to identify contani nated personnel and to
performrequired decontam nation. Under only life or property
savi ng energency conditions will a person contanm nated with

radi oactive material |eave the area until released by the RSO or
hi s/ her representative. Subsequently, and as soon after a survey
of contam nati on as possi bl e, preplanned decontam nati on met hods
shall be applied to the contam nated plant areas and equi pnent.
Only the RSO or his/her authorized del egates shall decontam nate
or supervise the decontam nation of personnel or naterial.

CH8.6 Procedure for Decontam nati ng Personnel

CH3.6.1 Al contam nated clothing or clothing suspected to be
contam nat ed shall be renoved and placed in suitable waste
containers (a plastic bag within a plastic can or equival ent) for
| at er disposal .

CH8.6.2 If the skin is affected, the contam nated area shall be
scrubbed thoroughly for 2 to 3 mnutes, soaping and rinsing
repeatedly. Consideration shall be given to the chem stry of the
contanmi nant, and an attenpt shall be made to find a suitable
agent for dissolving it. Any cleansing agent nmay be used, but
synthetic detergents are preferred to soap. (Note: Prol onged
decontam nation may result in irritation of the skin and should
be avoi ded.)

CHB8.6.3 In serious cases, a physician and energency nedi cal
services shall be called i medi ately, but the decontam nation
shall proceed until further instructions are provided. |If
internal contam nation is suspected, the physician and energency
nmedi cal service personnel nust be notified so that appropriate
bi ol ogi cal sanples are collected, as required.

CH8. 6.4 Personnel engaged in contam nation surveys and
decont am nati on operations shall wear appropriate personal
protective equi pnent such as gl oves, respirators, coveralls, and
shoe covers, as necessary.

CH8.7 Decontam nation of Tools and Materials

Under the direction of the RSO, vacuum cl eaners, nops,
detergents, and wetting agents should be enpl oyed on the

contami nant. Care nust be exercised to prevent these objects
from becom ng contam nated. Should these objects becone

contani nated they shall be treated as radi oactive waste. Vacuum
cl eaners shall have high efficiency filtered exhausts.
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CHAPTER 9

| NDUSTRI AL RADI OGRAPHY X- RAY REGULATI ONS

CH9.1 General

CH9.1.1 X-rays are generally of extrenely short wavel ength and
occupy the portion of the el ectromagnetic spectrum above the
ultraviolet region. They may be produced by standard x-ray tubes
or particle accelerators. Gamma rays have characteristics
identical to x-rays, but they originate in the nucleus. For the
remai nder of this chapter, the ternms x-ray and gamma ray shall be
used synonynously, and all requirenents will pertain to gamma and
x-ray radi ography.

CHI9.1.2 X-rays and ganmma rays are attenuated or absorbed in
matter by processes that are dependent on their energy and the
mass nunber of the absorber.

CH9.1.3 Al outside radi ographers using radioactive materials or
X-ray sources nust report to the MSFC RSO Buil ding 4249, Room
116, prior to performng any work at MSFC. At that tine, al
“paperwork” and required materials including |icense, equipment,

i nstrunment ation, standard operating procedures, and energency
procedures will be checked and if any is not in proper order, the
radi ographer will be denied access to performwork at NMSFC

CH9.1.4 Invol ved personnel should review MANV 8715.6, “Hazardous
Operations,” as it outlines the requirenments for hazardous
operations; the follow ng are sone highlights of the instruction:

CHI9.1.4.1 Oganizations that perform hazardous operations
will maintain a list of all hazardous operations and provide a
copy to S&VA.

CHI.1.4.2 Responsible hazardous operations personnel and
program proj ect managers assisted by S&VA identify safety

requi renents for a hazardous operation for each stage of study,
desi gn, construction, and test.

CH9.1.4.3 Hazard assessnents shall be perforned for al

hazar dous operations in accordance with MAWV 8715.7, “Facility
Safety Program” The assessnment is conducted in coordination
with the responsi bl e hazardous operation authority or technician,
program proj ect manager, facility user, and S&VA.

CH9.1.4.4 MW 8715.8, “QOperational Readi ness Program” provides
guidelines to assist managers in determning if an operational
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readi ness review is required. The program nanager determnines the
| evel of readiness review, with assistance from S&A, who nekes
an initial safety assessnent.

CHI9.1.4.5 NASA-STD-8719.7, “Facility System Safety Cui debook,”
provi des guidelines for determning the |evel of readiness
revi ew

CHI9.1.4.6 The responsible authority and progran project
manager for hazardous test operations will conduct a Test
Readi ness Revi ew.

CH9.1.4.7 The responsible organization for the facility wll
mai ntai n configuration control for hazardous facilities.

CHI9. 2 Purpose

The regul ations in this chapter establish radiation safety
requi renents for MSFC and contractor personnel who utilize any
source of x-radiation for industrial radiography.

CH9.3 Definitions

CH9.3.1 As used in this chapter

CH9.3.1.1 *“Radi ographer” nmeans any individual who perforns or
who, in attendance at the site where sources of x-radiation are
bei ng used, personally supervises industrial radiographic
operations and who is responsible for ensuring conpliance with
the requirenments of these regulations and all |icense conditions.

CH9.3.1.2 *“Radiographer's assistant” nmeans any i ndivi dual who,
under the personal supervision of a radi ographer, uses sources of
x-radi ation, related handling tools, or survey instrunments in

i ndustrial radi ography.

CHI.3.1.3 “Industrial radi ography” neans the exam nation of the
structure of materials by nondestructive nethods utilizing
sources of radiation.

CH9.3.1.4 “Person” means any individual who personally utilizes
or mani pul ates a source of radiation.

CH9.4 Protection

The principal nethod of protection fromx-rays is by shielding
the tube and by enclosing the machine in a protective housing, a
hi gh-density concrete and/or |ead-lined room O her nethods used
in conjunction with shielding are: restricting the direction of
the useful beam |imting the workload, restricting the occupancy
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of adjacent areas, and using interlocks to shut off the beam when
the doors or access covers are opened.

CH9.5 New Install ati ons

CH9.5.1 The design criteria and draw ngs of each new x-ray
installation will be submtted to the RSO RSC for review. Each
installation will be designed to |imt exposures to those
outlined in Chapter 5.

CH9.5.2 After the installation is conpleted, the RSO will be
notified so that a survey with radiation detection instrunents
can be nade before operations begin to ensure adequate protection
to operators and personnel occupying adjacent areas.

CH9.6 Existing Installations

CH9.6.1 Al entrances into a radiographic cell or other high
radi ati on area shall be provided with interl ocks.

CH9.6.2 Only a switch on the radi ography control panel shall be
used to turn the x-ray generator on and off. The safety
interlock systemshall not be used to turn off the x-ray
generator, except in an energency. |If the interlock system does
turn off the x-ray generator, it will not be possible to resune
operation wthout resetting the system

CH9.6.3 A scrambutton or other energency cutoff switch shall be
| ocated and easily identifiable in all high radiation areas.

Such a cutoff switch shall include a manual reset so that the
generator cannot be restarted fromthe control panel w thout
resetting the cutoff switch

CHI9.6.4 Electrical circuit diagrans of the generator and the
associ ated interlock systenms shall be kept current and on file at
each facility.

CH9.6.5 Al entrances to high radiation areas shall be equi pped
with easily observable flashing or rotating red or magenta
warning lights that operate automatically when, and only when,
radi ation is being produced. Lights of a different col or shal
be used when other visual indicators are required.

CH9.6.6 All safety and warning devices, including interlocks,
shal | be checked at intervals not to exceed 1 nonth to ensure
that they are functioning properly and are appropriately
serviced. Permanent records shall be kept for a mninmmof 3
years and exact requirenments will be provided in each facility
oW .
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CHO.6.7 Appropriate, portable radiation nonitoring equi pnment,
properly naintained and calibrated, shall be avail able at the
radi ographic facility and shall be sensitive to those radiations
bei ng noni t ored.

CHI9.6.8 An appropriate radiation nonitor shall be used within a
radi ography control room This should be an area nonitor with an
easi |y observabl e indicator that warns of radiation |evels above
a predetermned Iimt. |In addition, wherever possible, a
personal alarmng rate dosineter should be worn by personnel
entering the cell and/or a portable survey instrunent carried
into the cell. Additional neasures will be inplenented to ensure
that no inadvertent or unauthorized access is gained to very high
radi ati on areas.

CH9.6.9 Personal radiation dosineters that nmeasure the expected
radi ati ons and that are of sufficient range to be useful under
normal and accidental conditions shall be worn by all designated
per sons.

CHI.6.10 Before a newinstallation is placed in routine
operation, a radiation protection survey shall be made by a
qualified expert.

CH9.6.11 A radiation protection survey shall be made each
gquarter and after any mai ntenance or alteration has been
performed on a unit, source, shielding, and/or office |ocations
of adjacent areas.

CH9.6.12 Records of all radiation protection surveys,

i nspections, and mai ntenance performed on the x-ray generator and
rel ated conmponents shall be kept current and on file at each
facility and shall be periodically reviewed by the radiation
protection supervisor

CH9.7 Ogani zational Wrk Instructions (OW)

CH9.7.1 An adequate ON is required for the operation of al
equi pnent produci ng x-rays.

CH9.7.2 The OWN shall be submtted to the RSO RSC for review and
approval prior to commencing operations. It shall include
instructions for at |east the follow ng:

CH9.7.2.1 The handling and use of sources of x-radiation to be
enpl oyed such that no person is likely to be exposed to radiation
doses in excess of the [imts established in 10 CFR 20,
“Standards for Protection Against Radiation.”
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CH9.7.2.2 Methods and occasions for conducting radiation
surveys.

CH9.7.2.3 Methods for controlling access to radi ographi c areas.

CH9.7.2.4 Methods and occasions for |ocking and securing sources
of radiation.

CHI9.7.2.5 Personnel nonitoring and the use of personnel
noni t ori ng equi pnent.

CHI9.7.2.6 Procedures for testing interlocks and other safety
systens at regular intervals.

CHO.7.2.7 The procedures for notifying proper persons in the
event of an accident.

CH9.7.2.8 The mai ntenance of records.

CH9.8 General Radiation Safety Requirenments

CH9. 8.1 Radi ation-produci ng nachi nes shall be operated only by
trained and qualified personnel.

CH9.8.2 Each user shall maintain current |ogs, which shall be
kept avail able for inspection by the RSO show ng for each source
of radiation the follow ng information:

CH9.8.2.1 A description (or make and nodel nunber) of each
source of x-radiation.

CH9.8.2.2 The identity of the radi ographer to whom assi gned.
CH9.8.2.3 The location and dates of use.

CH9.8.2.4 A record of interlock and ot her safety system checks
as appropri ate.

Thi s paragraph applies only to portable x-ray sources.

CH9.8.3 No user shall permt any person to act as a radi ographer
or as a radiographer’s assistant unless, at all times during

radi ographi ¢ operations, each person wears a TLD badge. A TLD
badge shall be assigned to and worn by only one person.

CH9.8.4 Notwi thstandi ng any provisions in other applicable NRC
regul ati ons, areas in which radi ography is being perfornmed shal
be conspi cuously posted as required by 10 CFR 20.
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CH9.8.5 During each radi ographi c operation, the radi ographer or
radi ographer’ s assistant shall nmaintain a direct surveillance of
the operation to protect agai nst unauthorized entry into a high
radi ati on area, or very high radiation area, as defined in 10 CFR
20 of NRC regul ations, except where the area is equipped with a
control device or an alarmsystem or where the area is |ocked to
protect agai nst unauthorized or accidental entry as described in
10 CFR 20.

CH9. 8.6 No radi ographi c operation shall be conducted unl ess
calibrated and operable radiation survey instrunmentation is
avai l able and in use at each site where radi ographi c exposures
are made. Radiation survey instrunentation considered portable
shall be calibrated at | east SEM - ANNUALLY and nonportabl e survey
instrumentation shall be calibrated at | east ANNUALLY.

CH9.8.7 Al permanent radi ographic installations shal

i ncorporate the use of area radiation nonitors. Area radiation
nonitors shall be calibrated at |east annually. If area radiation
nonitors are not feasible to use at these installations,

personnel potentially exposed to x-ray radiation fromthese units
shall wear alarming rate dosinmeters. Alarnmng rate dosineters
shal |l be calibrated at |east annually.

CH9.8.8 Al alarmng rate dosineters shall have their al arm ng
| evel s set as: 10 nrem hour - dose rate; 10 nrem - dose
accunul at ed.

CH9.8.9 The user shall maintain sufficient calibrated and
operabl e radi ati on survey instrunents to make physical radiation
surveys. FEach radiation survey instrunent shall be calibrated at
intervals not to exceed 6 nonths, and, after each instrunent
servicing, a record shall be maintained of the |atest date of
calibration. |Instrunmentation required by this chapter shall have
a range such that 2 mllirem hour through 2 Renf hour can be
nmeasur ed.

CH9. 8.10 Each source of x-radiation shall be provided with a

| ock or outer-locked container designed to prevent unauthorized
or accidental production of radiation, and the controls shall be
kept | ocked at all tinmes except when under direct surveill ance.

CH9.8.11 Full use of engineering controls will be nmade. The RSO
shall be notified in cases where engi neering controls have
failed.

CH9.8.12 Any restrictions on the use of the machi nes recommended
by the RSO wi Il be observed.
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CH9.9 Limtations

CH9.9.1 The user shall not permt any person to act as a
radi ographer until such person:

CH9.9.1.1 Has been instructed in the subjects outlined in CH9.10
and has denonstrated an understandi ng of them

CH9.9.1.2 Has received a copy of this docunent and the users
operating and emergency procedures and has denonstrated an
under st andi ng of them

CH9.9.1.3 Has denonstrated conpetence in the use of exposure
devi ces, related handling tools, and survey instruments that wll
be enpl oyed in his assignnent.

CHI9.9.2 The user shall not permt any person to act as a
radi ographer’s assistant until such person:

CH9.9.2.1 Has received copies of the instructions in the user’s
operating and energency procedures and has denonstrated an
under st andi ng of them and has denonstrated conpetence to use,
under the personal supervision of the radi ographer, the

radi ographi ¢ exposure devices, related handling tools, and

radi ation survey instrunents that will be enployed in his

assi gnment .

CH9.10 Radiation Training Qutline

CH9.10.1 Radiation handlers, operators, etc., nust be certified
per MAV 3410.1, “Personnel Certification Prograni(conplete a MSFC
Form 4083 and 4083-2).

CH9.10.2 Radiation handlers, operators, etc., nust be trained in
fundanmental s of radiation safety which should cover, as a

m ni mum

CH9.10.2.1 Characteristics of gamma and x-radi ation

CH9.10.2.2 Units of radiation dose (rem sievert) and quantity
of radioactivity (curie, bequerel)

CHI9. 10. 2.3 Hazards of excessive exposure to radiation

CH9.10.2.4 Levels of radiation from sources or machi nes
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CHo.

a.

b.

10.2.5 Methods of controlling radiati on dose:
Wor ki ng tinme

Wor ki ng di st ance

Shi el di ng

.10.3 Radiation detection instrunentation to be used

.10.3.1 Use of radiation survey instrunents:

Oper at i on
Cali bration

Limtations

.10.3.2 Survey techni ques

.10. 3.3 Use of personnel nonitoring equi pnent

TLD badges/finger rings

.10. 4 Radi ographi c equi prrent to be used

.10.4.1 Renote handling equi pnent

.10. 4.2 Radi ographi c exposure devices

.10.4.3 Storage containers

.10.5 The requirenents of pertinent federal regulations

.10.6 The user’s witten operating and energency procedures
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CHAPTER 10

ANALYTI CAL X- RAY DEVI CES

CH10.1 General

Al t hough there are published reports dealing with radiation
protection and apparatus design, there is a |ack of generally
accepted standards or recomendations for x-ray diffraction and
spectrographi c equi pnment. For these reasons, the RSO using
mat eri al devel oped by the Medical and Cccupati onal Radi ation
Program of the National Center for Radiological Health, has
formul ated the contents of this chapter. Those statenents
containing the word “shall” are considered necessary to neet

m ni mal standards for protection; those statenents using the word
“shoul d” are considered advisory and are to be applied when
practical .

CH10.2 Responsibilities

CH10.2.1 For each operation using radiation-producing devices, a
person shall be appointed to be responsible for radiation safety.
This person should be famliar with the basic principles of

radi ati on protection and the particul ar hazards of the specific
devi ce under consideration. This person shall be responsible for
the foll ow ng:

CH10.2.1.1 Ensuring that operational procedures pertaining to
radi ati on safety are established and carried out so that the
radi ati on exposure of each worker is kept at a m ni num

CH10.2.1.2 Providing instruction in safety practices for al
per sonnel who work with or near the equi prment.

CH10.2.1.3 Arranging for the establishment of radiation control
areas, including placenent of appropriate radiation warning signs
and/ or devi ces.

CH10.2.1.4 Arranging for periodic regular testing of safety
features such as interlocks, warning lights, etc., and for
per manent record keepi ng.

CH10.2.1.5 Providing periodic radiation safety inspection of the
equi pnent and operati ons.
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CH10.2.1.6 Reviewi ng nodifications to x-ray apparatus, including
x-ray tube housing, caneras, diffract nmeters, shielding, and
safety interl ocks.

CH10.2.1.7 Investigating any case of abnormal radiation exposure
of personnel.

CH10.2.1.8 Cosely coordinating all of the above with the
RSQ' RSC

CH10.2.2 Operating officials will further ensure that:
CH10.2.2.1 Individuals who act as operators of anal ytical
Xx-ray devices receive an acceptable anmpbunt of training in
radi ati on safety (refer to Chapter 12 of this docunent).

CH10.2.2.2 Operators have denonstrated conpetence in the use of
x-ray devices and radi ati on survey equi pnment.

CH10.2.2.3 Operators’ radiation exposure records as derived from
personnel -moni tori ng devices are kept at the QOMVEHS.

CH10.2.3 The operators of analytical x-ray equi pnent shall be
responsi ble for all operations associated with the equi pnent,
i ncluding radiation safety. In particular, he/she shall:

CH10.2.3.1 Keep radiation exposure to self and to others at a
m ni mum

CH10.2.3.2 Be famliar with safety procedures as they apply to
each nachi ne.

CH10. 2. 3.3 War personnel -nonitoring devices.

CH10.2.3.4 Notify his/her supervisor and the RSO RSC of known or
suspected abnormal radiation exposures to self or others.

CH10.3 COperating Procedures

CH10.3.1 For each operation involving analytical x-ray devices,
operating procedures reflecting safety practices will be
prepared. As a mninmum the foll ow ng points nust be covered.

O her points applicable to the specific equi pnent shall al so be
i ncl uded.

CH10.3.1.1 Personnel shall not expose any part of their body to
the primary radiati on beam
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CH10.3.1.2 Only trained personnel (assure requirements of MA
8715.2, “Lockout/Tag out Program” are net) shall be permtted to
install, repair, or nake other than routine nodifications to the
X-ray generating apparatus and the tube housi ng apparat us

conpl ex.

CH10.3.1.3 Procedures and apparatus utilized in beam ali gnment
shoul d be designed to m nimze radiation exposure to the
oper at or.

CH10.3.1.4 Witten energency procedures pertaining to radiation
safety shall be established and shall be posted in a conspi cuous
| ocati on.

CH10.3.1.5 |If, for any reason, it is necessary to alter safety
devi ces tenporarily, such as by renoving shielding or bypassing
i nterlocks, such action shall be specified in witing, approved
by the RSO and posted near the x-ray tube housing so that other
persons will know the existing status of the machine.

CH10.3. 1.6 Radiation exposure to individuals, either within the
radi ation controlled area or its surroundi ngs, shall be
controlled so that dose limts specified in 10 CFR 20 are not
exceeded.

CH10.3.1.7 Personnel nonitoring devices will be worn by al
per sonnel .

CH10.4 Area Monitoring

CH10.4.1 Area radiation protection surveys will be made at
frequent intervals to detect stray radiation. Records of these
surveys will be maintained by the operator.

CH10.4.2 During changes in operations, surveys will be perforned

for proper placenent of shielding or for the |ocation of barriers
that limt the entry of persons into the area.

CH10.4.3 In addition to the above, area nonitoring |ocations nay
be established by the RSO using therno | um nescent dosineters.

CH10.5 Radi ation Protection Engi neeri ng Consi derati ons

CH10.5.1 The follow ng considerations apply to the design and
construction of all analytical x-ray equipnent. Any deviation
fromthese standards nust be received and approved by the

RSO RSC
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CH10.5.1.1 The tube housing | eakage radi ation, nmeasured at a

di stance of 5 centinmeters fromthe surface of the tube housing
with beam ports bl ocked, shall not exceed 25 mllirem (250 uSv)
in 1 hour and should not exceed 0.5 mllirem (5 uSv) in 1 hour at
every specific tube rating.

CH10.5.1.2 Radiation originating within the high-voltage power
supply, i.e., transfornmer and rectifiers, shall not exceed 0.5
millirem (5 uSv) in 1 hour at every specific rating at a di stance
of 5 centinmeters fromthe housing of the power supply.

CH10.5.1.3 For x-ray diffraction and spectrographi c equi pment in
which the primary x-ray beamis conpletely enclosed, the stray
radi ation at a distance of 30 centineters fromthe tube housing
apparatus conpl ex as neasured with a nonitor appropriate for the
energy range nonitored, should be reduced to a mininmal |evel and
shall be less than 2 millirem (20 pSv) in 1 hour at every
specified tube rating.

CH10.5.1.4 For all analytical x-ray devices the follow ng
precautions apply:

a. A warning light shall be provided that turns on automatically
when the x-ray tube and/or machine are activated. It shall be
visible fromall directions.

b. The operator should be in inmediate attendance at all tines
when the equipnent is in operation. |[If this is not possible, for
exanpl e in extended periods of continuous operation, then access
to the equi pnment should be prevented for those other than the
user.

c. Wien not in operation, the equipnent shall be secured in such
a way as to be accessible to, or operable by, authorized
personnel only. Because the exposure rate at the beam port may
be greater than 100,000 roentgens/ m nute, extreme cautions are
necessary to prevent accidental exposure to the primry beam

For this reason, open beam techni ques should be used only after
all other possibilities have been exhaust ed.

CH10.5.1.5 Each tube housi ng apparatus conpl ex should be so
arranged as to prevent the entry of parts of the body into the
primary radiation beam path or to cause the primary radiation
beamto be shut off upon entry into its path.

CH10.5.1.6 A shutter status (open or closed) indicator should be
provi ded on or adjacent to the tube housing, which wll
automatically indicate the position of each shutter in a readily
di scerni bl e manner.
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CH10.5.1.7 A sign or |abel bearing the words CAUTI ON - RADI ATI ON
- TH' S EQUI PMENT PRODUCES X- RADI ATI ON WHEN ENERG ZED - TO BE
OPERATED ONLY BY QUALI FI ED PERSONNEL or words having simlar
intent, shall be placed near any switch that energi zes an x-ray
tube. The sign or |abel shall use the conventional radiation
caution colors (nagenta on a yell ow background) and shall bear

t he conventional radiation synbol.

CH10.5.1.8 A sign or |abel bearing the words CAUTION - H GH

| NTENSI TY X- RAY BEAM or words having simlar intent, shall be
pl aced on or adjacent to each x-ray tube housing. It should be
| ocated so as to be clearly visible to any person who may be
working in proximty to the primary radi ati on beam

CH10.5.1.9 A red or magenta warning light with the notation “X-
Ray On,” or equivalent, shall be |located on the control panel and
shall light only when the x-ray tube is activated. Also, a

| abel ed x-ray tube status (on or off) indicator, preferably a red
or magenta |light, should be provided on or near each tube housing
so that the tube status is readily discernible.

CH10.5.1.10 Machines that utilize an x-ray diffraction canera
shoul d have appropriate ports of the x-ray tube housing arranged
so that either:

a. The x-ray tube can be energized only when the canera
collimating systemis in place, or

b. A shutter nechanismallows the primary radiati on beamto pass
only when the canera collimting systemis in place.

CH10.5.1.11 The coupling between the x-ray tube and the
collimator of the diffract neter, canera, or other accessory
shall prevent stray x-rays from escapi ng the coupling.

CH10.5.1.12 Safety interlocks shall not be used to deactivate

the x-ray beam except in an energency or during testing of the
interlock system |If the interlock systemdoes turn off the x-
ray beam it shall not be possible to resune operation w thout

resetting the beam"ON' switch at the control panel.

CH10.5.1.13 Al safety devices (interlocks, shutters, warning
lights, etc.) shall be tested prior to use and periodically to
ensure their proper operation. These tests should be conducted
at | east once per nonth (follow specific ON for appropriate
facility). Reports of such tests should be maintained for a

m ni mum of 3 years. However, if a unit is used only rarely, the
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saf ety devi ces shoul d be checked prior to use and their status
recor ded.

CH10.5.1.14 Al tube head ports that are not used shall be
secured in the closed position in a manner that will prevent
casual opening. Port covers shall offer the sane degree of
protection as is required of the tube housing.

CH10.5.1. 15 Pernanent shielding should be used in preference to
tenporary shielding. Lead foil should be used carefully, as it
is easily distorted and may pernit radi ation | eaks.

CH10.5.1.16 X-ray diffraction and spectrographi c equi pnent
shoul d be placed in a room separate from other work area whenever
possi bl e.

CH10.5.1.17 Research projects may involve frequent nodifications
of the analytical x-ray equipnent, and there is often an assorted
increase in potential radiation hazards. Special efforts are
necessary to control the hazards from such machi nes:

a. Radiation protection surveys should be nmade routinely and
shall be made after each nodification of apparatus.

b. Equi pnrent operators shall wear a TLD badge as a radiation-
nmoni tori ng devi ce.
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CHAPTER 11

PARTI CLE ACCELERATORS

CH11.1 The Accelerator Safety Program

CH11.1.1 No accelerator facility should operate w thout an
adequate safety program However, one plan for safety
organi zation will not fit all types of accelerator facilities.

CH11.1.2 The safety program shoul d be designed to protect
personnel frominjury and equi pnent from damage. |t shoul d:

(a) maintain safe working conditions; (b) enable the facility to
neet its statutory and | egal obligations, such as Federal, State,
and | ocal (MSFC) requirements regardi ng safe conditions,

wor kmen’ s conpensation matters, and liabilities related to
injuries; (c) establish procedures and organi zations to deal with
emer genci es, such as fires, explosions, and radi ati on acci dents;
(d) conduct necessary inspections; and (e) instruct personnel in
safe attitudes and practices.

CH11. 1.3 The establishnent and support of an effective safety
programis ultimately the responsibility of the supervisor of the
accel erator operations. He/she should clearly establish the
areas and |l evels of authority for the actual conduct of the
program because everyone in the facility nust contribute to it
if it is to be conpletely successful. Furthernore, the
supervi sor nust supply the staff their definition of the status
of safety because the staff is occupied with the nore interesting
obj ectives of research results and publication.

CH11.1.4 Al personnel should be informed through appropriate
safety training of the hazards and recomended safe practices
related to their work. Each individual should take the
initiative in recognizing the hazards that he/ she encounters and
in taking the proper precautions. Preventive neasures by the
saf ety organi zati on throughout the installation are a necessity
if individuals are to be fully protected.

CH11.1.5 Any safety programhas to strike a bal ance between

m nimzing risks and maxi m zing the use of the facility. At the
sanme tinme, a proper safety program shoul d cause negligible
interference with the work of the facility. Wen this small
interference and expense is conpared with the cost of possible
acci dents, no one should object to a properly planned and

adm ni stered safety program The establishnent and ri gorous
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support of operating and radi ati on safety procedures in
accel erator organi zati on and mai ntenance i s of utnost inportance.

CH11.1.6 The accelerator safety program shoul d assure:

CH11.1.6.1 That an adequate organi zation is established to
formul ate, give advice for, and inplenent safety policy,
beginning at the time the facility is first proposed.

CH11.1.6.2 That buildings and facilities provide an environnent
for safe conduct of experinents or production, and limt the
extent of damage caused by an equi pnent mal function.

CH11.1.6.3 That safety is integrated into a project fromits
begi nning and that the project is periodically reviewed by
responsi bl e persons to ensure that continuing consideration is
bei ng given to problenms of safety.

CH11.1.6.4 That there is an identification and eval uati on of
hazards at all stages of an experinent or irradiation process--
from conception through operation and deactivati on.

CH11.1.6.5 That there exists nultiple and, where possible,
sequenti al safeguards to provide defense in depth in the event of
equi pnent failure and/or human error.

CH11.2 Organization for Safety

CH11.2.1 Organization for safety in an accelerator installation
shoul d provide for radiation safety, accelerator safety, and
general safety. The Radiation Protection Coordi nator (RPC) (see
CH11. 3) shoul d revi ew proposed experinents and facility changes
or deviations from standard operating procedures. The safety
commttee should also conpile and publish rules and procedures
for safe practices in their facility. The safety commttee
shoul d performthe foll ow ng:

CH11.2.1.1 Fornul ate safety policy.

CH11.2.1.2 Establish review procedures and identify hazards.
CH11.2.1.3 Coordinate and review safety activities.

CH11.2.1.4 Exam ne requests for variances.

CH11.2.1.5 Advise the director, staff, and user groups on safety

matters.

CHECK THE MASTER LI ST at https://nsfcnr03. nsf c. nasa. gov/directives/directives. htm
VERI FY THAT TH S I S THE CORRECT VERS|I ON BEFORE USE




Marshal | Procedures and Cui del i nes
ADO1

MSFC Radi ati on Procedures MPG 1860. 1 Revi si on: Baseline
and CQui del i nes

Date: Cctober 18, 2001 Page 60 of 72

CH11.2.2 Responsibilities for radiation safety should incl ude:

CH11.2.2.1 Inventory and control of radioactive sources,
targets, and other activated materials.

CH11.2.2.2 (Observation and control of radiation hazards.
CH11.2.2.3 Radioactive waste storage and di sposal.
CH11.2.2.4 GCeneral radiation nonitoring procedures.

CH11.2.2.5 |Instruction of personnel in the observation of rules
and nonitoring procedures.

CH11.2.2.6 Maintenance of records related to exposures and
accunul at ed doses received by the personnel.

CH11.2.2.7 Periodic, routine survey of the accel erator
i nstal |l ati on.

CH11.2.2.8 Periodic testing of interlocks and other safety
syst ens.

CH11.2.2.9 Surveys of new experinental setups.

CH11.2.2.10 Survey of wunusual conditions including conditions
duri ng nai nt enance operati ons.

CH11.2.3 The person in charge of accelerator safety should have
adequat e experience related to the accelerator. He/she should be
responsi bl e for the nechanical and electrical safety related to:
CH11.2.3.1 Target systens

CH11.2.3.2 Beamtransport systens

CH11.2.3.3 Auxiliary mechani cal equi pnent

CH11.2.3.4 Special fire protection

CH11.2.3.5 Control systens

CH11.2.4 In addition, he/she should be responsible for the
instruction of accel erator operators and technicians, keep the
operators adequately informed of the radiation f|elds and

di ssem nate i nformati on about safety procedures and speci al
hazar ds.
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CH11.2.5 Responsibilities for general safety procedures are
addressed in MPG 8715.1, “Marshall Safety, Health, and
Environnmental (SHE) Program” At a mninmumthey shoul d include:
CH11.2.5.1 Storage and safe use of chem cals

CH11.2.5.2 Storage and safe use of gl asses

CH11.2.5.3 Safety supplies

CH11.2.5.4 Machine shop conditions

CH11.2.5.5 Elimnation of fire and nmechani cal hazards
CH11.2.5.6 Emergency lighting and power

CH11.2.5.7 Maintenance and use of special safety equipnent, such
as ventilation systens, respirators, safety gl asses, self-

cont ai ned breat hing apparatus, and air sanpling equi pnent

CH11.2.5.8 Review of handling procedures involving toxic
material s

CH11.3 Recommendations for the Safe Operation of Particle
Accel erators

CH11.3.1 A responsible person for the particle accel erator
facility shall be appointed as RPC (per the facility-specific
ow).

CH11.3.2 The accelerator facility shall be under the gui dance of
the RPC who shall be responsible for advising on radiation
safety.

CH11. 3.3 The operator of the accel erator shall be responsible
for all operations connected with the accelerator, including
radi ati on safety. The RPC shall have the authority to cease
operations at the facility because of radiation safety

consi derati ons.

CH11.3.4 No individual shall be permtted to act as an operator
of an accelerator until such person has: (a) received an
accept abl e anobunt of training in radiation safety as approved by
the RPC, (b) denonstrated conpetence to use the accel erator,

rel ated equi pnment, and radiation survey instrunments that will be
enpl oyed; and (c) been approved by the RPC and OVEHS or RSO RSC

CH11. 3.5 Operators and ot her appropriate personnel shall be
famliar with and be given a copy of the witten operating and
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enmer gency procedures pertaining to radiation safety. Such
procedures shoul d be posted near the accel erator control console.

CH11.3.6 Particle accelerators shall be secured to prevent
unaut hori zed use when not in operation.

CH11.3.7 Meters and controls on the accel erator control consol e
shall be clearly identified and easily discernible.

CH11.3.8 Al entrances into a target room or other high
radi ati on area shall be provided with interl ocks.

CH11.3.9 Only a switch on the accelerator control shall be used
to turn the accelerator beamon and off. The safety interlock
system shall not be used to turn off the accel erator beam except
in an energency. |If the interlock systemdoes turn off the
accelerator, it will not be possible to resunme operation wthout
resetting the accelerator "ON' switch at the control console.

CH11.3.10 Al safety interlocks shall be dependent upon the
operation of a single circuit.

CH11.3.11 A scrambutton or other energency cutoff swi tch shal
be | ocated and easily identifiable in all high radiation areas.
Such a cutoff switch shall include a manual reset so that the
accel erator cannot be restarted fromthe accel erator control

wi thout resetting the cutoff swtch.

CH11.3.12 Electrical circuit diagrans of the accelerator and the
associ ated interlock systens shall be kept current and on file at
each accelerator facility.

CH11.3.13 Al locations designated as high radiation areas and
entrances to such |ocations shall be equipped with easily
observabl e flashing or rotating red or magenta warning |lights
that operate automatically when, and only when, radiation is
bei ng produced. Lights of a different color shall be used when
ot her visual indicators are required.

CH11.3.14 Al safety and warning devices, including interlocks,
shal | be checked at intervals not to exceed 1 nonth to ensure
that they are functioning properly and are appropriately
serviced. Pernmanent records shall be kept for a mninmmof 3
years. Requirenents shall be given in each facility’'s ON's.

CH11. 3. 15 Appropriate, portable radiation nonitoring equi pment,
properly naintained and calibrated, shall be avail able at the
accelerator facility and shall be sensitive to those radiations
bei ng noni tored.

CHECK THE MASTER LI ST at https://nsfcnr03. nsf c. nasa. gov/directives/directives. htm
VERI FY THAT TH S I S THE CORRECT VERS|I ON BEFORE USE




Marshal | Procedures and Cui del i nes
ADO1

MSFC Radi ati on Procedures MPG 1860. 1 Revi si on: Baseline
and CQui del i nes

Date: Cctober 18, 2001 Page 63 of 72

CH11.3.16 An appropriate radiation nonitor shall be used within
an accel erator target room and other high radiation areas. This
may be: (a) an area nonitor with an easily observabl e indicator
that warns of radiation | evels above a predetermined limt in
accessi bl e areas; and/or (b) a personal radiation nonitor of the
“chirpie" type carried into the room and/or (c) a portable
survey instrunent carried into the room Additional neasures
will be inplenented to ensure that no inadvertent or unauthorized
access is gained to very high radiation areas.

CH11. 3. 17 Personal radiation dosineters that neasure the
expected radi ations and that are of sufficient range to be useful
under normal and accidental conditions shall be worn by al
persons designated by the radi ati on protection supervisor.

CH11.3.18 Before a newinstallation is placed in routine
operation, a radiation protection survey shall be made by a
qual i fied expert.

CH11.3.19 A radiation protection survey shall be perforned when
changes have been nmade in shielding, operation, equipnent, or
occupancy of adjacent areas, and a survey shall be nade
periodically to check for unknown changes and mal functi oni ng
equi pnent .

CH11.3.20 Records of all radiation protection surveys,

i nspections, and mai ntenance perforned on the accel erator and
rel ated conponents shall be kept current and on file at each
accelerator facility and shall be periodically reviewed by the
RSO

CHECK THE MASTER LI ST at https://nsfcnr03. nsf c. nasa. gov/directives/directives. htm
VERI FY THAT TH S I S THE CORRECT VERS|I ON BEFORE USE




Marshal | Procedures and Cui del i nes

ADO1
MSFC Radi ati on Procedures MPG 1860. 1 Revi si on: Baseline
and CQui del i nes
Date: Cctober 18, 2001 Page 64 of 72
CHAPTER 12

RADI ATI ON SAFETY TRAI NI NG

CH12.1 General

Assurance of proper training and certification as required by
MA 3410.1 w Il be maintained through formalized training
requi renents for each enpl oyee whose regul ar job assi gnnent

i nvol ves work in areas involving radiation producing nmaterials
and or equipnent. The training programw | include the itens
di scussed in the foll ow ng paragraphs.

CH12.2 Indoctrination

CH12.2.1 Before an enployee’ s assignnment, the area supervisor
wi |l acquaint the enployee with general radiation protection
rul es, procedures, etc. This may actually be in the formof a
short course.

CH12.2.2 Before an enpl oyee begins work and before a TLD badge
will be issued, he/she nust attend a general orientation to

radi ati on safety presented by the RSO or other properly qualified
i ndi vi dual .

CH12.3 Field Instruction

Bef ore an enpl oyee begi ns work, his/her supervisor wll
famliarize himher with specific procedural and engi neering
saf eguards enpl oyed in his/her specific work area.

CH12.4 d assroomlnstruction

CH12.4.1 The RSO wi Il conduct classes in radiation safety
annual Iy, including principles of radiation protection, policy
and regul atory requirenents, safe handling practices, and
enmergency procedures. A basic outline is included in CH12.5.

CH12. 4.2 The RSO will conduct annual refresher training courses
to update enpl oyees on the | atest changes in procedures,

equi pnent, problenms in different types of machi nes, sources, etc.
Al'l training records will be maintained by the RSO

CH12.5 Radiation Training Qutline

CH12.5.1 Fundanental s of Radi ation Safety:
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CH12.5.1.1 Characteristics of gamma and x-radi ation

CH12.5.1.2 Units of radiation dose (rem sievert) and quantity
of radioactivity (curie, becquerel)

CH12.5.1.3 Hazards of excessive exposure to radiation
CH12.5.1.4 Levels of radiation fromsources or machi nes
CH12.5.1.5 Methods of controlling radiation dose:
a. Wrking tine
b. Wbrking distances
c. Shielding
CH12.5.2 Radiation detection instrunentation to be used
CH12.5.2.1 Use of radiation survey instrunents:
a. Operation
b. Calibration
c. Limtations
CH12.5.2.2 Survey techni ques
CH12.5.2.3 Use of personnel nonitoring equi pnent:
TLD badges
CH12.5.3 The requirenents of pertinent Federal regulations

CH12.5.4 The user’s witten operating and energency procedures
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Chapter 13

NUCLEAR REGULATORY COMM SSI ON (NRC) LI CENSI NG

CH13.1 NRC Licensing for MSFC

CH13.1.1 Al operations involving radioactive material at MSFC are
controlled by the NRC. The RSO and the Managenent Support O fice
are the official liaisons between the users, the NRC, and the RSC

CH13.1.2 To obtain perm ssion to use radioactive materials, it is
necessary to submt NRC Form 313, Application for By-product

Mat erial License, to the NRC. The user will send to the RSO (in
letter formor e-mail) sufficient information for conpletion of
this formand subsequent subnmittal to NRC. The user will prepare
the procurenent request and route it through the RSO for revi ew and
approval. NOTE: A LEAD TIME OF 3 TO 6 MONTHS | S NECESSARY TO
OBTAI N AN NRC LI CENSE

CH13.1.3 MSFC has an NRC License. This license is very limted in
scope and application.

CH13.1.4 NRC licenses expire at different tines, depending on the
type of license. Al license renewals are coordi nated by the RSO

CH13.1.5 The RSO is responsible for assuring that all shipnents
of radioactive materials to MSFC can be | egally received.
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CHAPTER 14

MSFC AS LOW AS REASONABLY ACHI EVABLE ( ALARA) PROGRAM

CH14.1 WManagenent Conmit nent

CH14.1.1 The nmanagenent of MSFC is conmitted to the program
descri bed herein for keeping individual and collective dose as

| ow as reasonably achi evabl e. MSFC hereby describes an

adm ni strative organi zation for radiation safety and will devel op
the necessary witten policy, procedures, and instructions to
foster the ALARA concept within MSFC. The organi zation wl |

i ncl ude an RSC and RSO

CH14.1.2 The RSO for MSFC will performa formal annual audit of
the radi ation safety program includi ng ALARA consi derati ons.

This will include reviews of operating procedures and past dose
records, inspections, etc., and consultations with the radiation
safety staff or outside consultants. The RSO will report the

results of the annual audit to the RSC

CH14.1.3 Mdifications to operating and mai nt enance procedures
and to equipnent and facilities will be nade if they will reduce
exposures unless the cost is considered to be unjustified (per
agreenent between the | ocal supervisor, the RSC, and the
Facilities Engineering Departnment Director). MSFC will be able
to denonstrate, as necessary, that inprovenents have been sought,
that nodifications have been consi dered, and that they have been
i mpl enment ed when reasonable. |f nodifications have been
recommended but not inplenmented, MSFC will be prepared to
descri be the reasons for not inplenenting them

CH14.1.4 In addition to maintaining doses to individuals as far
below the limts as is reasonably achievable, the sumof the dose
received by all exposed individuals will also be naintained at
the | owest practicable level. It would not be desirable, for
exanple, to hold the highest doses to individuals to sone
fraction of the applicable Iimt if this involved exposing
addi ti onal persons and significantly increasing the sum of

radi ati on doses received by all involved individuals.

CH14.2 Radiation Safety Conmittee

CH14.2.1 The RSC wi |l thoroughly review the qualifications of
each applicant with respect to the types and quantities of
mat eri al s and net hods of use for which application has been nade
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to ensure that the applicant will be able to take appropriate

measures to maintain exposure ALARA.

CH14.2.2 \Wen considering a new use of byproduct material, the

RSC will review the efforts of the applicant to naintain exposure
ALARA.

CH14.2.3 The RSC will ensure that the users justify their
procedures and that individual and collective doses will be
ALARA.

CH14.2.4 The judicious delegation of RSC authority is essenti al
to the inplenentation of a successful ALARA program

CH14.2.5 The RSC will delegate authority to the RSO for
i mpl ementati on of the ALARA concept.

CH14.2.6 The RSC wi |l support the RSO when it is necessary for
the RSO to assert authority by the appropriate channels. |If the
RSC has overruled the RSO it will record the basis for its
action in the mnutes of their neetings.

CH14.2.7 The RSC will encourage all users to review current
procedures and devel op new procedures as appropriate to inplenent
t he ALARA concept.

CH14.2.8 The RSC will perform an annual review of occupati onal
radi ati on exposure with particular attention to instances in
which the investigation level in Table 1 is exceeded. The

princi pal purpose of this reviewis to assess trends in

occupati onal exposure as an i ndex of the ALARA program quality
and to decide if action is warranted when investigation |evels
are exceeded (see Table 1 below for a discussion of investigation
| evel s).

Table 1 Investigation Levels

Level 1
1. Wol e body 500 nReni year (5 nBv/year)
2. Lens of the eye 1500 nReni year (15 nBv/year)
3. Skin and extremties 5000 nRem year (50 nbv/year)
Level 2
1. Whol e body 1000 nReni year (10 nBv/year)
2. Lens of the eye 3000 nRem year (30 nbv/year)
3. Skin and extrenities 10000 nRem year (100 nBv/year)
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CH14.2.9 The RSC will evaluate MSFC s overall efforts for

mai nt ai ni ng exposures ALARA on an annual basis. This review w ||
include the efforts of the RSO, authorized users, and workers as
wel | as those of nanagenent.

CH14.3 Radiation Safety Oficer

CH14.3.1 The RSO will perform an annual review of the radiation
safety program for adherence to ALARA concepts. Reviews of

speci fic methods of use may be conducted on a nore frequent

basi s.

CH14.3.2 The RSO w Il review at | east annually the external

radi ati on exposures of authorized users and workers to determ ne
that their exposures are ALARA in accordance with the provisions
of Table 1 of this programand will prepare a summary report for
t he RSC

CH14.3.3 The RSO w |l review radiation levels in unrestricted
and restricted areas to determ ne that they were at ALARA | evels
during the previous year and will prepare a sunmary report for

t he RSC

CH14.3.4 The RSO will ensure that authorized users, workers, and
ancillary personnel who may be exposed to radiation will be
instructed in the ALARA phil osophy and inforned that nanagenent,
the RSC, and the RSO are conmitted to inplenenting the ALARA
concept .

CH14. 3.5 Radiation workers will be given opportunities to
participate in fornulating the procedures that they will be
required to foll ow.

CH14.3.6 The RSO w Il be in close contact with all users and
wor kers to devel op ALARA procedures for working with radi oactive
materi al s.

CH14.3.7 The RSO will evaluate the suggestions of individua
wor kers for inproving radiation protection and will encourage the
use of those procedures.

CH14.3.8 The RSO w Il investigate all known instances of
devi ation from good ALARA practices and, if possible, wll
deternmi ne the causes. Wen the cause is known, the RSO wi ||
advi se changes in the programto nmai ntain exposures ALARA.

CH14.4 Authorized Users

CHECK THE MASTER LI ST at https://nsfcnr03. nsf c. nasa. gov/directives/directives. htm
VERI FY THAT TH S I S THE CORRECT VERS|I ON BEFORE USE




Marshal | Procedures and Cui del i nes

ADO1
MSFC Radi ati on Procedures MPG 1860. 1 Revi si on: Baseline
and CQui del i nes
Date: Cctober 18, 2001 Page 70 of 72
CH14.4.1 The authorized user will consult with, and receive the

approval of the RSC during the planning stage before using
radi oactive materials for a new nmethod of use.

CH14.4.2 The authorized user will evaluate all nethods of use
before using radi oactive materials to ensure that exposures wl|
be kept ALARA

CH14. 4.3 The authorized user will explain the ALARA concept and
the need to maintain exposures ALARA to all supervised persons.

CH14.4.4 The authorized user will ensure that supervised persons
who are subject to occupational radiation exposure are trained
and educated in good health physics practices and in naintaining
exposures ALARA

CH14.5 Persons Who Receive Cccupati onal Radi ati on Exposure

CH14.5.1 Wrkers will be instructed in the ALARA concept and its
relati onship to work procedures and work conditions.

CH14.5.2 Wrkers will know what recourses are available if they
feel that ALARA is not being pronoted on the job.

CH14.6 Establishment of Investigation Levels to Mnitor
I ndi vi dual Cccupational Radi ati on Exposure

CH14.6.1 MSFC hereby establishes investigation |evels for
occupational external radiation doses, which, if exceeded, wll
initiate review or investigation by the RSC and/or the RSO  The
i nvestigation |levels that have been adopted are listed in Table
1. These levels apply to the exposure of individual workers.

CH14.6.2 The RSO w Il review and record on NRC Form 5, *Current
Cccupational External Radi ation Exposures,” or an equivalent form
(e.g., dosineter processor’s report) results of personnel
nonitoring at |east annually as required by 10 CFR 20.2106. The
followi ng actions wll be taken at the investigation |evels as
stated in Table 1:

CH14.6.2.1 Except when deened appropriate by the RSO, no further
action will be taken in those cases where an individual’'s dose is
| ess than Table 1 values for the Investigation Level 1

CH14.6.2.2 The RSO w Il review the dose of each person whose
annual dose equals or exceeds Investigation Level 1 and wll
report the results to the review at the first RSC neeting
followi ng the year when the dose was recorded. |f the dose does
not equal or exceed Investigation Level 2, no action rel ated
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specifically to the exposure is required unless deened
appropriate by the Commttee. The Commttee will, however,
revi ew each such dose in conparison with those of other
performng simlar tasks as an index of ALARA programquality and
will record the review in the Conm ttee m nutes.

CH14.6.2.3 The RSO w Il investigate in a tinmely nmanner the
causes of all personnel doses equaling or exceeding |Investigation
Level 2 and if warranted, will take action. A report of the

i nvestigation, and actions taken, and a copy of the individual’s
NRC Form5 or its equivalent will be presented to the RSC at its
first meeting follow ng conpletion of the investigation. The
details of these reports will be included in the RSC m nutes.

CH14.6.2.4 In cases where a worker’s or a group of workers’
doses may exceed |Investigation Level 2, a new Investigation Level
2 may be established on the basis that it is consistent with good
ALARA practices for the individual or group. Justification for a
new I nvestigation Level 2 will be docunented.

CH14.6.2.5 The RSC will review the justification for and w |l
approve all revisions of Investigation Level 2. In such cases,
when the exposure equal s or exceeds the newly established

I nvestigation Level 2, those actions listed in Table 1 “Level 2"
will be followed.

CH14.7 Radiation Safety Qui dance

CH14.7.1 A Radiation Wrk Permt (RAWP) will be prepared by the
RSO for general or specific work evolutions when deened necessary
or advantageous by the RSO The RWP shall include, as a m ni num
CH14.7.1.1 Work Location

CH14.7.1.2 Wbrk description

CH14.7.1.3 Personal protective equi prment

CH14.7.1.4 Dosinetry requirenents

CH14.7.1.5 Special requirenents

CH14.7.1.6 Personnel involved

CH14.7.2 The preparation of this RAP by the RSO delivery to the
user, and briefing of the appropriate personnel on the

requi renents shall alleviate the user of the requirenment for

preparing a radiation safety plan.
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CHAPTER 15
VI OLATI ONS

CH15.1 General

For the RSO to carry out his/her job effectively, the authority
and nmeans to prevent unsafe practices shall be granted. To assi st
in acconplishing this, there nust be a series of instructions
defining: (a) different categories of actions to which the RSO
nmust respond and (b) the appropriate action necessary fromthe
RSO i n response, with backup fromthe RSC as necessary. These
are of necessity, guidelines only, as the perception of risk is
hi ghl y subjective. Nevertheless, the RSOis trained to assess
such situations and make hi s/ her best judgnment regarding the
appropriate category. The appropriate action is detail ed bel ow

CH15.2 M ni nrum R sk

CH15.2.1 This category includes those actions that are non-
hazar dous viol ati ons of NRC regul ati ons and procedures.

CH15.2.2 Verbal warning. |If warning not heeded, then category is
upgraded to nedi um

CH15.3 Medium Ri sk

CH15.3.1 This category includes those practices that are in
violation of NRC regulations and that, if continued, could
eventual |y pose a health hazard or a noderate to serious

regul atory concern. It also includes Mninum R sk category
actions where the violator has ignored the RSO s verbal warning.

CH15.3.2 The violation is docunented in a standard nenorandum
and copies are sent to the violator, his/her imediate

supervi sor, MSFC Cccupational Health O ficer, RSC Chairperson,
OVEHS COIR, and Contracting Oficer’s Technical Representative
(COTR), if violator is a contractor enployee and Contracting

Oficer (CO. The nmenorandumwill detail the nature of the
violation, the renedial action necessary with an appropriate
timescale, and will state the consequences of failure to conply.

In nost cases, failure to conply will result in |oss of radiation
badge privileges and/or shutting down of the equipnment or
facility (see Serious Risk Action below). The nmenorandum wi | |

al so give the violator the opportunity to discuss matters with
the Chairperson of the RSC, if they feel the action is
unjustified or the timescale cannot be nmet. Al findings will be
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entered into the Environmental Health Services data base by the
RSO and tracked.

CH15.4 Serious R sk

CH15.4.1 This category includes those violations that are
consi dered an i mMmedi ate health risk and/or a serious regul atory
vi ol ati on.

CH15.4.2 1In these cases the RSO shall inmediately shut down
operations and revoke radiation privileges as appropriate. The
violation is docunented in the standard nmenorandum t hat gives
details of the nature of the violation and the remedi al action
necessary. Copies of the nmenorandum are sent to the appropriate
depart ment manager and supervi sors and personnel directly

i nvolved, as well as the RSC Chairperson, MSFC Cccupati onal
Health O ficer, OVEHS COTR, and COTR, if violator is a contractor
enpl oyee. An energency session of the RSCwill be called to
review the case and reconmend at what point operations can
continue. The RSC authorizes continuation and reinstatenment of
radi ation privileges as necessary, in the formof a menorandum
when determ ned necessary requirenents have been net. All
findings will be entered into the Environnental Health Services
data base by the RSO and tracked.
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